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The work embodied in this Thesis was carried 
out by me in MCGill University, Montreal. 
The clinical side of the work was done in 
the wards of the Royal Victoria Hospital, through 
the courtesy of Dr.Charles Martin, to whom I would 
here express my thanks. I take this opportunity also 
of acknowledging my indebtedness to Dr. Griiner, 
pathologist to the Royal Victoria Hospital for allow - 
ing me access to the pathological material. 
The histological investigations and re- 
search work were carried out in the Patholólogical 
Research Laboratory of McGill University under the 
direction of Dr.J.George Adami, Professor of Patholo- 
gy. I would here desire to express my gratitude to 
Dr.Adami for the constant help and guidance which he 
so generously gave me, and would express my apprecia- 
tion of the privilege it has been to work under such 
an inspiring teacher. 
To the Librarian of the Medical Library 
of the McGill University are due my grateful thanks, 
for procuring the numerous books consulted in this 
research. 
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I would also express my thanks to the 
Librarians of Laval University, of Boston Library, 
and of the Surgeon General' s Library at Washington, 
for their courtesy in lending me many valuable books 
of reference. 
I an indebted to Dr.Bruére for kindly 
sending me the results of his metabolism experiments. 
3. 
ON the AETIOLOGY of PAGET'S DISEASE of BONE with 
SPECIAL REPERTNCE to its RELATION to NEOPLASIA. 
During the past winter I have had the 
good fortune to observe a case of Paget's Disease of 
bone, in which there occurred in the diseased bones 
multiple sarcomatous developments. Owing to the am- 
putation of one of the affected limbs, I was given 
the unique opportunity of studying the minute patholot 
gical changes in the bones and at the same time of 
watching the course of the disease clinically. 
The combined result of these pathological 
and clinical studies was to disclose certain data, 
which form the foundation for this thesis. 
Sir James Paget first drew attention to 
the frequency of neoplasia in the later stages of 
the disease. In a résumé of his study of 23 cases, 
20 years after he first described the condition, 
he declared that in his experience " the frequency 
of cancer or sarcoma occurring in those affected with 
the disease is confirmed." Of the 23 cases only eight 
have been traced. to the end, and of these five died 
of malignant disease. 
This/ 
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This fact, confirmed as I believe it is by the 
observations of others, is decisive as to the 
intimate relation between osteitis deformans and 
the formation of malignant tumours. I do not 
venture to guess what the relation is. It is as if 
by some gradual general change the osteitis made a 
patient very liable to cancer or sarcoma, for it 
has in every case existed many years before the 
malignant growth appeared, and the liability is 
general rather than local for the morbid growths 
do not form exclusively or even chiefly in the 
diseased bone. But at present I think we had 
better be contented with the fact and wait for the 
explanation till a much larger number of cases have 
been examined after death. It will be useful to 
find whether the relation of osteitis be to morbid 
growths in general, not only to malignant. Among 
the 23 cases I have collected one had many 
subcutaneous fatty tumours another had many simple 
molluscous outgrowths." 
It is this statement of Paget that we 
would make our main thesis. This tendency towards 
neoplasia has been a striking feature in the case 
studied by me. It has led to a careful investigat- 
ion of the literature in order to determine the 
extent 
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extent to which later case reports have confirmed 
Paget's observations, to determine how far the 
neoplasms recorded have originated in the disordered 
bone, how far they have been heterotopic,to discuss 
the association between disturbed function of a 
tissue and the eventual appearance in the same of 
aberrant cell growth, and doing this to redognize 
as sharply distinguished two orders of neoplasia, 
the one originating as strictly localized well 
defined cell republics, the other as a generalized 
and diffuse modification of growth and function of 
particular elements of a tissue. While lastly the 
frequency with which, as Paget pointed out, this 
bone disease has associated with it the development 
of neoplastic states at a distance has led us to 
discuss whether there must not here be some common 
cause in action, and to fall back upon some view of 
metabolism, or disturbance in the internal secretions, 
as underlying both the development of Paget's 
disease and the liability to aberrant tissue growth 
and neoplasia of other orders. For as regards the 
ordinary and extraordinary growth of various tissues 
the investigations of recent years have more and 
more impressed upon us the controlling influence of 
those/ 
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those glands which afford an internal secretion. 
And thus recognizing some relationship between 
Paget's disease and these anomalies of cell growth 
''ave been led towards that theory which ascribes 
the disease in question to some fundamental dis- 




PAGET'S DISFAcF OF BONE. 
Historical sketch and description of signs end 
symptoms. Differential diagnosis, prognosis, 
treatment, etc. 
At a meeting of the Royal Medical and Chirur- 
gical Society of London in 1876 Sir James Paget de- 
scribed some of the results of a "study he had made 
of a rare disease of bones." 
He gave an account of five cases which he had 
seen in practice, the disease being characterised by 
the following features: - 
"It begins in middle age or later, is very 
slow in progress, may continue for many years without 
influence on the general health, and may give no 
other trouble than those which are due to the changes 
of shape, size and direction of the diseased bones. 
Even. when the skull is hugely thickened, and all its 
bones exceedingly altered in structure, the mind re- 
mains unaffected. 
The disease affects most frequently the long 
bones of the lower extremities and the skull, and is 
usually symmetrical. 
The bones enlarge and soften, and those 
bearing weight yield and become unnaturally curved 
and misshapen. The spine whether by yielding to 
the weight of the overgrown skull, or by change in 
its own structures, may sink and seem to shorten, 
with/ 
with greatly increased dorsal and lumbar curves; 
the pelvis may become wide; the necks of the femora 
may become nearly horizontal, but the limbs, how- 
ever misshapen remain strong, fit to support the 
In its earlier periods, and sometimes 
through all its coarse, the disease is attended 
with pains in the affected bones, pains widely var- 
ious in severity and variously described as _rheu- 
matic, gouty or neuralgic, not especially noctur- 
nal or periodical. 
It is not attended with fever. No char- 
acteristic conditions of urine or faeces have been 
found in it. It is not associated with syphilis, 
or any other known constitutional disease, unless 
it be cancer. It deserves note that in 1876 the 
term "cancer" was commonly employed to denote any 
malignant growth whether carcinomatous or sarcomat- 
cus. In three out of the five well marked cases 
that I have seen cancer appeared late in life; a 
remarkable proportion, possibly not nore than might 
have occurred in accidental coincidences, yet sug- 
gesting careful inquiry. 
Mr. Butlin describing the pathological ap- 
pearnces and histology of Page: ' s cases found the 
leading/ 
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leading characteristics were as follows: - 
The periosteum was net visibly changed 
nor adherent. The outer surface of the walls of the 
bones v s irregularly and finely nodular, deeply 
grooved with channels for the periosteal blood ves- 
sels, and finely but visibly perforated in every 
part for transmission of small vessels. The outer 
compact bone seemed increased. The greater part of 
the walls of the bone ras altered into a hard. porous, 
finely reticular substance, like very fine coral. 
In some places were small ill defined patches of 
pale, dense and hard bone, as solid as brick. In 
the compact covering of the articular ends of the 
long bones and of the patellae and neck of the femur 
the increase in thickness was due to t''e encroach- 
ment on the cancellous texture by newly formed bone. 
SKULL: The bone was softened and could be 
cut fairly easily: it was four times its normal 
thickness: the outer surface was finely porous, the 
inner surface showed deepening of the grooves for 
blood vessels. The distinction between the diploe 
and the outer and inner tables was lost to a large 
extent, the bone being made up of porous cancellous 
bone with the spaces filled with soft reddish sub- 
stance, a kind of medulla. 
MICROSCOPICALLY: 
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:ICROSCOPICALLY: The number of Haversian . 
systems and canals were much diminished. Ì he Never" - 
sian canals were enormously widened, many of. them 
confluent , and thus the ap1J earance of a number of 
communicating medullary spaces vq:s obtained, an 
appearance which !ras rendered still more stri1 ing by 
the presence in the canais of 8 large nu<<ntity of ill 
developed tissue in addition to the blood vessels. 
?!i th a high pourer the contents of the Haversi an 
canals were seen to consist generally of a homo- 
geneous or grant:.? a_r basis containing cells of round 
or oval form. Myeloid cells wele not numerous. 
Fibres and fibro -cells were present in large quan- 
tities. 
The walls of some canals were lined by a 
single layer of ostenblasts . The presence of the 
new bone was most evident in the periosteuln of the 
tibia, it ras softer and lees developed than the 
bone from which it sprung. 
Ira et was the first to describe the disease 
as a definite clinical entity, but the sy,nptoms had 
already previously been noted by other observers:- 
Senoerotte (lielanges de Chir. , Paris, 1801), 
describes the case of a. patient who died, aged forty, 
and in whom all the bones had began to enlarge seven 
years/ 
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years before death, as.;oci ated wi th rheumatic paires. 
Rulli er- (Bulletin de L'Ecole de Med. Paris, 
1912) tells of a man who 7,1i ed in Hospital wi th general 
increase in the size of the skull, clavicles, pelvi s 
and ribs. Wrany, ( Prager Vi.ertelja.arsc ! ìri ft, 1857) 
described a case of spongy hyperostosi s of the sKUll, 
pelvis and femora vertebrae, 1 yphosps. 
Jonathan Hutchinson tells of e parietal 
bone whi eh he saw i n the Royal College of Surf;enr.t s' 
Museum whi ch had been found in an Egyptian royal 
tornr , 5500 years old) , and which was a -typi cal exam- 
pie of Paget 's disease and probably the most anci ent 
case on record. CZerny, i n 1873, had described 
under the name of. a "Lokale I -Ial acte des Unter-schen- 
kels" a case whi ch evi dently was one of Pag;et's 
di sea se. 
Shortly after Paget's comuiuni cati on cases 
were reported by Bryant , Cayley, Howse , Gocdhert , 
Lunn, Morri s Symmond, Trey es, Barlow , Bouiby, Pick , ¿Tc - 
ñ an the French papers also ref-ercì ce was made 
to the di sea se . 
Paget suggested tL&e name of "Ostei ti s 
Def ormans" , as the regarded the condition as a chroni C, 
inflammatory one. In 1882, Paget reported seven new 
cases, and in 1892, fie had collected twenty- three. 
In 1890 Thebi erge reported forty -four cases: JOnchor1- 




and twenty in France. 
At "i rat few cases were recorded out of 
England, '.nut of recent years the proportion of cases 
abroad ::1& s advanced (as knowledge of the di cease !Tas 
spread) , and now cases have been reported from all 
the countries of Europe and also in North end. South 
America . 
Paget 's di sease of borne i s not confined 
only to the human subject. 
Eminent French authorities such as Bar- 
thelemy arid. Dor have described an analogous condi- 
tion occurring in horses in their interesting trea- 
ti ses entitled respecti vely:- "Matadi e osseuse do 
Paget chez 1'hornnte et _, ala.d.i e du sors chez le chevs1 
Ar;alog;i e de ces deux maladi es" . (Lyons 1901) , and 
"De 1'exi st ce chez le caeval d'urie maladie osseuse 
analogue la maladie de Paget" . (Revue de Chir. 
1902.10th Apri 1 . ) 
Goldmann also drew attenti on to a simi lar 
di sense a .'ectirig the long bones whi ch he demonstrat- 
ed in the skeleton or a cock, one of the specimens 
in the Museum of the Royal College of Surgeons, 
London . (Mttrioh .1' (ed . Wocheri sch .1902. ) 
SISNS/ 
SIGNS and SYMPTOMS. 
The disease occurs chi efly i ri elder 3y men, 
the onset is insidious, often associated with rheuma- 
tic pains. Joncheri e !zas described two varieties, 
painless and painful: it may for long remain locali s- 
ed to one boric. one limb, or, on the other hand, 
may rapidly become generalised. The tibia is the 
favóuri to site, after that the skull, clavicles, 
femora, other long bones, ribs, pelvis and vertebrae. 
The face bones and those of hands and feet remain 
usually free fr,omdisease. 
Trie bones have characteristic deformi ties: 
they are thickened and the femora and tibiae tend to 
curve outwards and forwards. The ra turai curves of 
the clavicles are exaggerated, the upp:lr pert of the 
thorax is flattened: the lower part is relatively in- 
creased in size, the cortal mergi n being everted rid 
,s 
thickened. The head,,thrust forwards. There is a 
wide dorso -cervical kyphosi s, end the patient has a 
characteristically dragging gait. The shortened 
trunk and bent legs make the arms seem unduly long, 
and the attitude resembles greatly that of ari arithra- 
ci i d ape. Owing to the diminished expansion of the 
chest from the deformity, emphysema tends to occur. 
Arteriosclerosis is of frequent occurrence: also 
varicose 
14. 
varicose conditions of the legs, with eczema and 
ulceration and pigmentation of the skin are Common. 
Some cases have had scleroderu a. 
The nervous systm is singularly free 
from disturbances as a rule, though cases have been 
reported of hemiplegia, paraplegia, chorea, bulbar 
paralysis, senile dementia, associated with Paget's 
disease. Eye changes are occasionally noted, such 
as retinal haemorrhages and choroidi ti s, and in 
b'K..L 
per ocnt- of cases glaucoma. Deafness occurred in 
ga. per cent of cases. In two there was loss of 
sense of smell. 
Apart from those secondary to tumours, 
fractures are said to be very rare in Paget's dis- 
ease, the softened bones tending rather to bend 
than break. Th ' i = --60 , 
Union is usually good, (i.n contrast to what is 
noted i.n osteomalacea) . The disease is protracted 
and lasts for many years - from one to forty. 
Death usually occurs from some intercurrent affec- 
tion, unless malignant disease supervenes. Out 
of the reported deaths in one hundred and seventy 
cases recorded, 170 were associated with neoplasms. 
The/ 
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The general health in Paget.'s disease may 
be maintained :For long: the rapid development of 
cachexia tovrards the end is usually the result of 
sarcomatous charge. The blood condition has been 
examined in /oi. per cent or the cases and was 
found to be normal, or to show a moderate secondary 
anemia. The urine is normal, and there is no asso- 
ciated f. ever. Arthritic changes have occurred in 
ten per cent of the cases. The digestive systell is 
not affected. 
Sonnenberg eras orge of the first to draw 
attention to the importance of examining by means 
of the X -rays all doubtful ceses of bone disease. 
His observations have been fully confirmed. 
Radioscopic examination has materially 
aided the diagnosis of Paget's disease. The loss 
of the ordinary contrast betvrem the compact and 
medullary bone and the alternation in size, irregu- 
larity or obliteration of the medullary canal, and 
the blurred alternations of light and shade (the re- 
sult of the combined rarefaction and formation of 
new bone) give a picture which is characteristic 
and dia niosti c. 
In the case about to be described, hume- 
s 3,:S°. 
rous -rays were taren, - 
e #,r (among other features thee show character. i sti -! 




The appearances of Paget's disease may be 
contrasted with the dense scleroses of bone, (1) in 
hereditary syphilis, (the deformity of the tibia in 
which disease, has a superficial resemblance to 
that of Paget's disease of bone) , (2) in typical 
cases of osteómalaci a also, the widely dilated 
medullary canal containi ng cysts gives a different 
picture. 
DIFFERENTIAL DIAGNOSIS. 
FROM RACHITIS: the di stingui trying features 
are tAa.t in rachi ti.s the condition is one of imper- 
fect development of bone, whereas Paget's disease 
occurs in adult patients s and in borie which previ ously1 
seemed normal. The age of the patient and the X -ray 
appearance make the differential diagnosis a simple 
one. 
FROM ACROMEGAI,Y: in which the hands and 
feet and lower jaw are Characteristically involved, 
(These bones are free from disease in Paget's dis- 
ease). 
Pierre Marie has óa.l ed attention to the 
fact that ln Paget's disease the head is triangular 
in/ 
l7 
in shape, with the be upwards, whereas in acrome- 
galy the base of the triangle is downwards. 
Most writers give a clear differential 
diagnosis between Paget's disease and osteoma_lacia: 
In well marked cases this is easy clinically; as 
we shall see later, however, the pathological 
changes in the two diseass, are closely related. 
The angular curvature of the bone, the tendency to 
fracture, the characteristic deformity of the pelvis, 
and the age of the patient in a typical case of 
osteomalacï.a form a striking contrast to the typical 
picture of Paget's disease. 
Hyporostosis of the Skull: in, many cases 
this is probably merely a localised or an early 
stage of Paget's disease of bone. Prince describes 
a case which was first diagnosed as a case of, hyper -1 
ostosis cranii in contra- distinction to Paget's 
disease, but which later developed typical deformi- 
ties of the long bones. 
PROGNOSIS .The course in Paget's disease is chronic 
and progressive: life may not necessarily be short- 
ened by the disease: in á fairly large percentage 
of cases death results from malignant disease with 
cachexia. The frequently associated arteriosclero- 





No treatment has proved to be of any ser- 
vice. The iodides and mercury have no effect in 
arresting the progress of the disease. Thyroid ex- 
tract, adrenalin, pituitary extract, and oophorec- 
tomy have all been tried without success. In some 
cases amputation of a limb has been undertaken for 
relief of pain, (Schmeiden, Gauccero and Clutton). 
ANALYSIS & DISCUSSION of OTHER THEORIES & CASES. 
ETIOLOGY. 
Clinically, Paget's disease of bone is easy 
of diagnosis; its leading signs and symptoms are 
both striking and characteristic, it is only in the 
early stages that there can be any difficulty in 
recognising the condition. The etiology, however, 
is found to be as obscure as the diagnosis is clear 
and the overwhelming number of conflicting theories 
propounded by writers on the subject is an index 
to our ignorance on this point. Many theories 
have been advanced and enthusiastically Upheld by 
their 
19. 
their advöcates, yet the evidence in support of any 
of these on investigation proves to be slight and 
inconclusive. In order to weigh and investigate 
these theories, we have made an analysis of 170 
recorded cases of Paget's disease; the original re- 
ports have been consulted where these were available, 
and the results tabulated, so that the reader can 
himself weigh the evidence in favour of any parti- 
cular theory, (for tabulated analysis of cases see 
appendix.) 
The various theories advanced and the 
'arguments in their favour may now be discussed. 
HEREDITY. 
From a study of twenty -three cases, Paget 
failed to find any tendency for the disease to run 
in families. The cases are so relatively infrequent 
that it is difficult to dogmatise on this point, 
but Berger, Chauffard, Lunn, Pic, Kilner, White, 
Kippe:l and Pierre Niel, Robinson, Walter, Oettiinger 
and Agasse Lepont have reported cases occurring 
either in two successive generations or in two mem- 
bers of the same family. 0ettlinger describes a 




GOUT AND RH 11MATISM: The fact that for the 
first few years after Paget described the disease 
almost all the reported cases occurred in England 
gave the impression that environment is e factor ana 
the frequency of gout and rheumatism in England gave 
color tl the view that they were intimately 
assocj ated. wi th the disease. Many patients, however, 
have no gouty or rheumatic hi story and the reason 
for this apparent frequency was probably that an 
Englishman had discovered the disease and therefore 
the knowledge of it was brought before the profession 
more forcibly in Great Britain than abroad, for 
later on the percentage of cases reported on the 
Continent and in America r pidly increased. hancer- 
eaux in his paper. 1 'Herpetisme t strongly advocated 
the theory of its rheumatic origin. There is no 
doubt that many cases have a history pointing to 
this and in many there is an associated rheumatoid 
arthritis; but it must be taken into consideration 
that the age at whi ch Paget's desease occurs is one 
characterised by a tendency to rheumatic affections, 
and when the great frequency of rheumatism is taken 
into account and the equally great rarity of Paget's 
disease, the view that the association of the two 
di seases is a coincidence Is the more probable. 
This will be referred to later. 
TRAUMA: 
Pl. 
TlAUb A : A percentage 11.0 of cases 
:rove 9 history of severe trauma before the onset of 
the disease. While this may have some determining 
influence i n the causation too much stress cannot be 
laid on it when we remember how apt patients are to 
seek for some explanation of any illness, and to at- 
tach great importance to trivial accidents which 
probably had nothing to do with the di. sease in ques- 
tion. Von Recklinghausen was one of the advocates 
of the theory of the mechanical causation, pointing 
out that the bones most frequently diseased were 
those most liable to injury and strains. 
ARTERIOSCLEROSIS: Over 5Oq% of the cases 
have cardio-vascular changes and at first sight thi s 
seems to indicate some intimate connection between 
the two di sasses. The frequency of arterioscler- 
osis at the age at which Paget's disease usually man- 
ifests i. tself, is probably the explanation of this 
striking coincidence. Many marked cases of Paget's 
diseases, among cthers our own case, !gave no trace 
of cardio -vascular disease. Some French writers, 
however, have attributed the pathological changes 
in the bones to arteriosclerotic changes in the nu- 
trient vessels. This theory, however, does not 
seem adequate. 
that/ 
Beclere and Gaillard tried to prove 
2 / , i 
that localised arteriosclerosis might be responsible 
for the cases in which only R few bones are affect- 
ed; Menetri er and Gauckier have shown the analogy 
which exists between lesions of Paget's di sease and 
those of visceral sclerosis. Klippel, however, 
points out that this does not explain the cases in 
which Paget's disease starts in early life, also 
the cases in which the disease seems to .follow on 
traumatism. 
CHRONIC INTOXICATION BY MINERAL ACIDS. 
OettiinFer and Agasse- -Laporlt in the three 
cases occurring in one family reported by them, not- 
iced the fact that all their cases were laundry 
workers, and having in the literature found 13 of 
20 cases had occurred in people exposed in their oc- 
cupation to intoxication from mineral acids, (prin- 
ters, plumbers, laundry workers, steel workers, etc. 
etc.) sought some explanation of the disease in an 
intoxication due to chemicals used in their. work. 
The survey of cases of the disease occurring in 
patients of all classes and occupations makes one 
dismiss this theory again as an interesting coin- 
cidence but nothing more. 
The theories which are most commonly held 
at/ 
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at the present time are, (1) Congenital syphilis, 
(2) Trophoneurosi s, (3) Disturbance of internal 
secretion.I . The view that Paget's disease is a 
late manifestation of congenital syphilis 'ras first 
advanced by Lannelongue and was enthusiastically 
taken up by the French school. In a paper en- 
titled "Notes sur la Syppili s osseuse Herec?i tai re 
chez les nouveaux ries (Maladie de Parrot) , criez les 
enfants et les adolescents, chez les adultes et les 
vi.ellards (maladie de Paget), read before the Aca- 
demy of Paris, 1903, Lannelo:zgue stated that undoubt- 
edly Paget's disease was merely a late manifestation 
of hereditary syphilis, arid, in support cf this ar- 
gument, declared that this was possible even in 
patients showing rio Syphilitic stigmata and healthy 
until late adult life; but added that these stig- 
mata were probably not found in recorded cases be- 
cause they were not looked for. Lannelotrr;ue also 
drew attention to the fact that the new formation 
of bone took place not on the concavity of but on 
the convexity of the di ceased hone; thus destroy- 
ing the arg ment of those who attributed the form- 
ation of new bone to a compensatory protective pro- 
cess. Fournier in the main agreed with Lannelongue 
although he admitted that some cases of. Paget's 
disease/ 
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disease might be para -syphilitic. Other French 
doctors, such as Vincent , wrote strongly in favour 
of the syphilitic theory and described cases cured 
by anti-syphilitic treatment. 
Authorities like Jonathan Hutchinson, Thi - 
bi erg e , Pierre Marie, on the other hand, have de- 
clared that there is no connection between the two 
-diseases and Weber emphasized especially the age of 
developement of first symptom, the character of the 
pain, which did not yield to treatment, the distri- 
bution of the affected bones, the absence of bossing, 
the tendency for malignant tumours to supervene, as 
being cU stingui shi rig features in the differential di- 
agnosis between the two diseases, which, though they 
might coexist in the same patient, have no relation- 
ship to one another. 
Our analysis of the cases slows (1) A -:tri k- 
irig absence of history or signs of syphilis, con- 
genital or acquired. They are present in but 4 per 
cent of the cases. (2) The negative results of anti- 
syphilitic treatment (in some cases this seemed to do 
harm) which had no influence on the progress of the 
disease though occasionally it eased pain. (7) The 
only cases "cured" by anti-syphilitic treatment were 
from the reports most probably not cases of Paget's 
disease at all but of syphilitic disease of bone. 
The 
25. 
The Wassermann reaction has, however, con- 
clusively decided tii s point, a s . i n 911 the recorded 
cases in which it has been tried it has been defin- 
itely negative, 
TROPHO -NEUROSIS: The theory that Paget's 
dise=ase is a trophoneur.osi.s has been ac?vanced by 
zany ob servers who have se°ri in it a Sort i ti on 
analogous to Caarcot's di se +se. Gilles de la 
Tourette from a study of two cases with autopsy, 
concluded that the bony alterations were the result 
of trophic changes involving the bulb and grey 
natter. In one of his cases he found an oedema of 
the cerebrum and cord, and pale yellow discoloration 
of the posterior columns:- not a true sclerosis but 
still resembling somewhat the changes seen i ri other 
diseases of the spinal cord, e.g. Tabes. In his 
second case he describes paleness of the.cólumns of 
F'lechsi g, especially in the middle and inferior 
dorsal regions, which he attributed to rari faction 
of nerve fibres. The evidence is not however very 
convincing as the changes were i nde?i ntte enough to 
support the view that they may have occurred post 
mortem, and especially when the writer admitted that 
there ter -re no nervous symptoms during life. 
Pierres and trai llard, (Arcii ve s de Physi o1.Normsl. 
Path., 1885), attributed the disease to 
degenerati on/ 
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degeneration of the nerves entering into the 
nutrient foramen of the bone; Hudelo and Heitz, and 
Levi. found neuritic lesions. They remark that in 
three cases in which the nerves have been examined 
post mortem they were found diseased, but probably 
these lesions are merely due to degeneration of the 
arteries and atheroma of the vase vasorum, 
Indeed one of the striking features of 
Paget is disease is the absence of nervous di stur- 
bance even ire very marked cases and in late stages. 
The small percentage of assodiated nerve symptoms 
that do occur err uld seen rather to be due to the 
accompanying arteriosclerosis than to primary 
disease of the nervous system. 
The small number of autopsies and thei r 
incomplete nature do not tend to help us on this 
point. Stilling and von Recklinghausen found a 
mxtall cervical gli.oma in one of their cases. Mackay 
had Hunti ng;ton t s chorea associated with his case. 
Bulbar paralysis was described in another, but 
these are such varied conditions that one feels 
that they more accidental than anything else. 
Against the argument, i n favour of Paget t s disease 
being a dystrophy may be cited (1) the previous 
good general health of the patient (2) the absence 
of symptoms of nervous disease, (3) the advanced 
age 
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age at which the disease manifests itself and, (4) 
the absence of any definite distribution in the bones' 
affected. 
DISTURBANCE OF INTERNAL SECRETION: Recently 
the theory that Paget f s disease is the result of 
disturbance of some internal secretion has been 
advanced and has been taken up with increasing 
favour. 
Meta.boli stn experiments ive been made in 
some cases and the results are interesting as showing 
an increased excretion of calcium and phosphorus and 
a slight retention of magnesium (McCrudden, Bruere) . 
Askanazy has drawn attention to the fact that in one 
case the thyroid gland was enlarged, and more recently 
McCrudden, I' ai nwar.i ng, White, Hi gbi e and El1 e $, 
have reported cases which they attribute to metabolic 
disturbances. Taylor was one of the first to 
suggest that it was caused by some anomaly of 
nutrition. 
Many other observers have attributed the 
disease to some abnormality of internal secretion and 
have tried various extracts of the glands in question' 
.as therapeutic agents. Byron Bramwell gave adrenalin 
to his patient, White gave thyroid extract. 
Hochheimer/ 
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Hochhei.mer performed a double oophor. ectomy thi nki rig 
a disordered ovarian secretion might {;h be the cause of 
the condition. Rut the results of Sil such treatment 
have been negative as .far as the arrest of the 
disease has been concerned, though some claim that 
the insomnia from which these patients suffered had 
been relieved to some extent by thyroid xt. where 
all other drugs had failed. 
The post mortem findings do not help us 
much in considering this question. In many reports 
no mention of the Ductless glands is made, in others 
the notes are too vague to be of much value. 
While t.li s theory has undoubtedly a bearing 
on the disease, it in itself is inadequate to 
explain the mode of occurrence. 
29 . 
4.1STOR`! of OUR OLIN O,ASF. 
The patient D..G.YOUNG. aot. 56, married. Admitted 
November 19th 1 °10. complaining of "Rheumatism in 
the bones and bandy legs . Born in Montreal - mar - 
ried 20 years. Wife and children alive and well - 
Wife had two miscarriages (first two pregnancies)- 
Ocicupation Jeweller. 
No venereal disease. Always enjoyer? good 
health. Moist eczema of legs for 15 years. Smokes 
to excess, also drinks. Appetite good. 
F. H. Father dead, pneumonia. Mother doar, 
c1d age. No history of tuberculosis. rheumatism. or 
cancer, or of bone disease. 
P. E. Four years previously, skin over tlae 
anterior part of the left "shine became inflamed. 
Here was corisider,2bl e pain in the bone. and some 
swelling, and patient .'r,S unable to go cut fer two 
weeks, when the symptoms gradually subsided. He 
did not feel ill enough to consult a doctor. 
Since the patient has had "rheumatic; pain 
in both logs, more or less constantly, worse at night, 
but never bad enough to make him cease 1,rcrk. At 
times these pains are "crampl ike" in the calves cf 
the/ 
the legs, causing the "muscles to be drawn up in 
bunches". 
Soon after the onset of these pains his legs 
began to bend, and this deformity has steadily ad- 
vanced. The bending has beên more noticeable during 
the past year, and his friends have frequently re- 
ferred to his bandy legs and altered gait. 
His height has gradually diminished, and he 
states he has lost almost 4" in height. There has 
also been a gradual Increase in the size of his head, 
and he now has to wear hats two sizes larger that he 
did two years ago. 
About two months before admission, patient 
began to have dull, aching pain in the muscles and 
bones of the right forearm. He was obliged after a 
few days to give up work on account of the severe 
pain and tenderness of the arm. He consulted a doc- 
tor, who told him he hail'. muscular rh.eum<;tism. A 
few days later the pain extended to the right shoul- 
der joint and the muscles around it. 
The pain still continues, but is less severe, 
and no longer constant. Patient is unable, however, 
to use the arm, and indeed cannot lift it without 
pain in the shoulder joint. He prefers to keep it 
fixed/ 
fixed at a right angle. 
Since the onset of pain in the forearm his 
radius has been rapidly bowing. Throughout his 
general health is goad, and he has lost little weight. 
No mental symptoms. 
The patient is a man of small stature. Hair 
mod&rately gray, brow rather prominent, no exostoses. 
Eyes react to light and accommodation movements 
normal. Tongue large, rather pale. Throat healthy. 
No glandular enlargement. 
THORAX. 
Right shoulder is unusually prominent, move- 
ment impaired, and there is loss of the bony points. 
The head of the humerus seems enlarged, the bony 
points on the right scapula are ill -defined, though 
the scapulae appear equal behind. 
The right clavicle is bowed forwards, and ap- 
pears more circular than the left. The chest is flat- 
tened, with broadening about the lower costal margin 
Expansion fair and equal. Breath sounds normal. 
Heart. Apex beats = 4th interspace 8.5 c.m. 
from under sternum. 
Cardiac dulness. Upper border = 3rd rib. 
Right border = Right lateral 
sternal line. 
Left/ 
 Left border = 8.5 c.m. from 
middle sternum. 
Auscultation. Heart sounds regular and closed 
in all areas. 
Pulse. 78 per minute, regular in force, 
time and volume. 
Artery faintly palpable. Pulse strong. 
Blood Pressure 112 mil.Hg. (Riva Rocci). 
BACK. Old scar on back of neck. No change 
visible in spine. No tenderness. 
Auscultation. Natural breath sounds. 
ABDOMEN. Rather flat. Outlines natural. 
Caecum felt in right iliac fossa. 
Spleen and liver not palpable. 
OSSEOUS SYSTEM. 
SKULL. There is slight general enlargement 
of the cranial vault, but no ass!rnne ry )r exostosis 
(see X ray photograph taken on November 25th 1910, 
which shows also the thickening of the cranial bones.) 
SPINE. General wide kyphosis, but no tender- 
ness nor rigidity of the spine. 
THORAX./ 
THORAX. There is some rigidity of the upper 
half of the chest, with diminished expansion, the 
lower part of the chest is unduly prominent, and the 
costal margin is abnormally near to the iliac crests. 
Owing to this deformity, the breathing is chiefly 
abdominal. 
CLAVICLES. As already stated., there is an 
increase of the natural curves of the clavicles and 
some thickening of these bones; this is more marked 
on the right 
UPPER EXTREMITIES. For condition of right 
shoulder see previous note. (See also X ray photo.) 
The right humerus is considerably thickened and 
curved anteriorly. The X ray photograph shows irre- 
gularity Pnd narrowing of the medullary canal, and 
areas of .irregular condensation and rarefaction. 
BONES OP FOREARM. Left forearm is normal. 
Right forearm shows marked bowing of the radius, and 
on palpation this bone is found to be thickened, F.n- 
pecially in its lower two thirds. X ray photograph 
of November 25th, 1910 shows general thickening, 
with areas of condensation and rarefaction. There 
is slight general thickening of the right ulna. 
LOi'/ER LIMBS. The femora show general 
thickening/ 
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thickening and anterior curving. The X ray photo- 
, 
graphs (No1.rr.b) show the above, anc1 also the irregular 
areas of condensation and rarefaction. There is 
some thickening of the internal condyles, more ex- 
pecially the right. 
TIBIAE Right shows marked antero- external curving 
and great thickening of the bonc,s. The X ray photo - 
graph (WoI.-' eT) of the right tibia shows beautifully 
the typical appearances of an advanced case of 
Paget's disease, namely the loss of the medullary 
canal, the great thickening of the bone and the areas 
of condensation and rarefaction. The left Tibia, 
on the other hand, shows the thickening, but not the 
condensation and rarefaction, it being in an earlier 
stage of the disease. 
The fibulae show the same changes, but to a 
less extent. 
The bones of the hands and feet show no ab- 
normality. 
HAEMOPOITIC SYSTEM. 
The thyroid gland is not palpable. Spleen 
not palpable. No lymphatic glandular enlargement. 
BLOOD. Repeated examination showed a pro - 
gressive 
3F. 
progressive secondary anaemia. 
Red Blood Corpuscles. 2,9001000. 
2,700,000. 
2,500,000. 
Iib. 65jß . 
60;3 . 
60;o . 
Blood films show no poikilocytosis, no nucleated 
red blood corpuscles seen. No myelocytes. No 
eos4nophilia. Leucocytosis varied from 7000 to 
8000, except on an occasion in January, when it was 
28,000, the patient at the time suffering from an 
acute double otitis media. 
Temperature remained normal throughout ill- 
ness, until the development of the bed- sores, after 
which it swung irregularly up to 100 °. 
''JASSERMANN reaction definitely negative. 
PROGRESS NOTES. 
December 10th, 1910. Increased thickening 
and pain in right forearm. X ray photograph of 
right forearm shows a rarefaction in mid third of 
radius, suggestive of commencing tumour formation. 
December 19th, 1910. The condition of the 
patient/ 
patient is distinctly worse. While still able to 
go about, he is distinctly weaker. The bowing of 
the right forearm is increasing, and an X ray photo- 
graph taken to -day shows what appears to be a lo- 
calised new growth in the middle third of the radius 
(see X ray, No. ) and compare with X ray No. 
taken three weeks previously). 
January 7th, 1911. There is now an obvious 
tumour in the middle third of the right forearm. 
It is of somewhat gelatinous consistence, and a spon- 
taneous fracture has occurred. (See X ray, No. ). 
January 9th. Exploratory incision made over 
tumour of radius, and a small portion removed for 
microscopic examination. 
The patient began to emaciate and lose appe- 
tite and strength. The pains in the right forearm 
and shcfllder became more intense, and his condition 
was further aggravated by a double acute suppurating 
otitis media, causing a rise of temperature to 1000. 
The right shoulder and upper arm has become 
slightly oedematous, and the skin glazed and slightly 
reddened. The skin over the upper two-thirds of 
the humerus bits slightly on pressure. The right 
lung in axillary region gives prolonged inspiration, 
and/ 
and the sounds are much harsher than on the other 
side. 
H=ART. Mitral systolic murmur. 
January 27th. Legs and abdomen. oedematous. 
X rays taken to -day. That of right humerus shows 
general increase in the size of the neoplasm in the 
head of the bone, and the presence of a spontaneous 
fracture just below the surgical neck. That of 
the right forearm shows the spontaneous fracture of 
the radius already referred to, and an increase in 
the size of the growth. 
February 2nd. Radiograph shows fracture of 
Humerus 2" below head. Dr. Bell examined patient, 
decided that if the arm were removed it would ease 
the intense pain. 
February 5th. Operation. Removal of right 
arm, scapula and outer half of clavicle. 
The patient, although in a -very weak condi- 
tion beforehand, stood the operation well, and 
there was no shock. 
February 8th. A small sessile swelling has 
appeared over the right frontal emi,.ence, adherent 
to the bone and evidently in connection with it, 
about the size of a hazel nut, rather soft in con- 
sistence. Skin moves freely over.it, and is unal- 
tered in appearance. 
F ebruary/ 
February 14th. Another small nodule has 
appeared on the skull, over left frontal eminence, 
the one on the right frontal eminence is gradually 
increasing in size. 
Blood Count. Hb. 65. Red Blood Corpuscles, 
2,900,000. Leucclytes, 8000. 
Diff. Count. poi. 75¡. 
Lpmph . 
Lance mono nu, 5ì° 
February 18th. Occasional twitching of the 
face reported by the nurses. Operation wound healing 
well. 
25th. There is slight paralysis 
of the left side of the face and of the right leg. 
This came on gradually, without any subjective phenomena 
The left eye cannot be shut, and patient cannot 
whistle. There is some drooping of the left angle 
of the mouth. The tongue, on being protruded, de- 
viates slightly.to the left. No sensory changes 
noted. Left eye, superficial corneal ulcer. Knee 
jerks, left brisk, right exaggerated. Ankle clonus 
marked on right side. 
Right Babinski +. There is slight ex- 
ophthalmus of the right eye. The patient is losing 
weight rapidly and is in a state of great weakness 
and cachexia, he suffers from pains in the limbs 
and 
and resents being moved. 
The deformities of the legs are rapidly be- 
coming more marked. The femora are bent forwards 
and the internal condyles are especially prominent. 
The anteroexternal bowing of the tibiae is increasing. 
The pelvic crests seem thickened and everted. The 
lower costal margin is thickened and prominent, and 
the abdomen is crossed by two wide furrows. The 
patient is at times unconscious. He can take little 
nourishment, and the pain is severe enough to re- 
quire opiates at night. There is oedema of both 
ankles, more especially of the right. 
The distal end of the remaining portion of 
the right clavicle is gradually enlarging, the skin 
over it moves freely and the operation scar is 
healthy. Bed sores are developing over tuberix hiae 
Urine contains no albumen or albuminose. 
M_rch 9th. Patient is now in a state of 
extreme weakness, and is unable to move in bed. 
There is loss of control of rectum and bladder, and 
bed -sores are developing over all points of pressure. 
In spite of preventive measures having been used. 
Three more small tumours have appeared on the skull, 
over the left parietal region. 
Patient is still conscious and intelligent, 
but/ 
but suffers intense pain if moved and is rapidly ema- 
ciating. The right knee is swollen and painful,and 
there is a circular swelling one inch in diameter 
over the region of the external condyle of the femur. 
The internal condyle is greatly enlarged, and is the 
site of another tumour (about the size of a small 
tangerine orange), which is tender and rather soft 
in consistence. 
At the upper end of the left tibia a small 
slightly elevated nodule has appeared, about the size 
of a shilling. Patient greatly resents having the 
limbs moved. 
The exophthalmus of the right eye is in- 
creasing. 
Fundi oculi examined by Dr Stirling and found 
normal. There is a left corneal ulcer. (result of 
focal paralysis). 
arch 10th. No enlargement of spleen. 
March 20th. Condition unchanged. The tu- 
mours of skull, clavicle, and fermir are slowly in- 
creasing in size. Tumour right frontal region, Base 
diameter = 1 &3/8n elevation in. Other tumours on 
skull =2" in diameter. They are also gelatinous in 
consistence and the skin is freely movable over them. 
Blood Count. Red Blood Corpuscles, 2,500,000. 
Hb. 600. Leucocytes 7,500. Blood film normal. No 
nucleated/ 
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nucleated red cells or myelocytes. 
Many bed -sores have appeared on trunk and 
limbs, and these shoe no signs of healing in spite 
of treatment. Pr¡:-gressive emaciation continues, but 
the patient seems comfortable and the mental condi- 
tion is not affected. There is no defect of vision, 
no headache. He still received morphia for the pains 
at times and for his insomnia. 
There is marked oedema of the ankles. 
Normal Urine. No signs of metastasis in internal 
organs. 
Metabolism experiments by Dr. Bruere showed 
a markedly increased calcium excretion, a slight in- 
crease of phosphorus excretion, with diminished mag- 
nesium excretion. 
The patient died on April 18th. The official 
report has not yet been issued, but an interesting 
account of the autopsy was sent me and is appended. 
There had been progressive growth of the 
tumour developing from the unremoved portion of the 
clavicle. The skull cap was intensely dense and 
ivory -like, with little signs of diploe, averaging 
one eentimeter thick, and showing no definite tumour 
growths it association with the calvarium. The 
tumour of the scalp was not adherent to the bone, 
save/ 
save for a slight stalk about the thickness of a 
match stem, which stalk appeared to penetrate the bone 
and to be in continuity with a similar stalk of a 
leaf -like tumour, also unattached to the bone, 
spreading for several cc. between bone and dura. 
The dura exhibited multiple miliary metastatic 
growths, apparently along the lines of the vessels, 
and this on ? oth sides averaging about 3 mm. in dia- 
meter. Similar growths affected also the pia; the 
brain substance itself was uninvolved. There was 
further a tumour evidently extending along the audi- 
tory nerve and infiltrating the right petrous bone, 
cochlea, etc. This apparently explained the right - 
sided deafness. Another tumour of considerable size, 
evidently developing between the two layers of the 
dura in the anterior fossa had led to pressure on the 
right frontal region of the brain, on the one hand, 
(apparently explaining the progressive dulness and 
irritability of the patient), and, on the other hand, 
penetrated through the orbital roof, filling up the 
whole posterior portion of the right orbit, causing 
the eye to project. This tumour it was that presen- 
ted itself above the right upper canthus. All these 
tumours were pale and sarcoma -like. There were no 
secondary growths in the brain substance proper. 
The/ 
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The extreme hardness of the skull cap prevented tre- 
phining to see the relationship between the scalp 
tumour and that on the inner aspect of the calvarium; 
as also it prevented a full study of the affected 
condition. There were no secondary growths recog- 
nizable elsewhere, save in connection with the thorax, 
to be presently noted. The ribs were free from new 
growth, as were the lower extremities. (? ! . B . W. ) 
In the thorax were multiple small secondary 
growths scattered over both parietal pleurae. These 
were unconnected with the ribs. Similarly, there 
were abundant small secondary growths over the sur- 
face of both lungs. Between these was some inflam- 
rzatoryreaction and a small anount of exudate. There 
was one large mass of growth proceeding from the 
parietal pleura at the left apex. The lung substance 
showed in both organs multiple secondary growths, 
which stood out prominently against the rather 
shrunken lung substance. At the root of the heart 
there appeared to be an extension of the new growth 
over the pericardium on either sise. The abdominal 
viscera were apparently all free from growth. The 
first rib was not involved in the growth from the 
clavicle, though this came to its surface. 
Now I come to the point of greatest interest. 
T he/ 
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The thyroid was extremely small and fibrous, in fact 
almost absent. The adrenals also were distinctly 
small; the pituitary smaller than normal; the pan- 
creas relatively large and. firm. 
Lastly, on the left side there was a condi- 
tion of iviterlobar empyema in pockets, and one of 





CASE of D.YOUNG. METABOLISM EXPERIMENT. 
The experiment began with breakfast on Deer. 
5th, 1910, and continued five days. The weight of the 
subject at the beginning was 81 lbs., and at the end 
80 lbs. 
During this experiment the subject voided 
4560 c.c. of urine containing 46.11856 grammes of 
Nitrogen, and 80.66 grammes of feces (weighed after 
drying) containing 3.6 grammes of Nitrogen. The 
income of Nitrogen during the experiment was 38.97304 
grammes. The average nitrogen balance per day was 
therefore : 
Income in food 7.7946; outgo in urine and feces 





Total income 9.8578. Total outgo 12.74335 
Daily " 1.9715 Daily " 2.54867 
Average daily loss 0.57717. 
Total income 7.13027. Total outgo 10.53625 
" loss 5.20598. Average daily 
loss 0-64119 
Total income 1.6192 Total outgo 2.19932 
" loss 0-58012 Average daily 
loss 0.116 
( Signed) A. A.BRUÌ'RE. 
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IV. THE RELATION OP PA1ET'S DISEASE OF BONE 
to NEOPLASIA. 
As we have already indicated in the Intro- 
duction, Sir James Paget was decisive as to the close 
relationship existing between "Paget's Disease of 
Bone" and malignant new growths. 
Tin earlier writers on Paget's Disease were 
much impressed. by the frequency with which malignant 
disease was associated with Paget's Disease. Good - 
hart stated that in his experience half the cases 
of osteitis deformans suffered from malignant 
disease. Lunn and Thibierge report cases bearing 
on this point and Thibierge found, in a resume of 
18 cases reported by different authors, ten had died 
of malignant disease, and he declared that "Paget's 
Disease is progressive and is complicated almost 
constantly either by cardiac lesion or by malignant 
tumour ". He at the same time stated that these 
malignant tumours were'most frequently situated in 
the bones or in the organs in which. metastases from 
malignant tumours of bones were usually .found_, an(7 
in the latter cases the autopsies had rarely been 
complete enough to be able to affirm that there 
was not a primary lesion in the bone. Howse also 
drew attention to the fact that the tumours were 
usual y/ 
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usually sarcomata and that many reported as °cancer" 
probably belonged to the former category. 
Of recent years this view has entirely 
fallen into disfavour; writers on this subject either 
ignore the association of the two conditions ar re- 
fer to them only to say that it is mere coincidence 
and natural, when one considers the age at which 
both malignant disease and Paget's Disease tend to 
occur. This attitude is the more regrettable from 
the fact that in autopsy reports the tumours, if 
they have occurred, are only casually referred to, 
and no accurate reports giver of their stru» }ture, 
their relation to the surrounding bone, etc. Some 
of the tumours have not even been examined micro - 
scopically, so that one is left in doubt as to their 
real nature. Packard and Steele, in their excellent 
monograph on Paget's Disease, describing their ovum 
case where there was an associated sarcoma of bone, 
state, "the association with malignant disease, 
while present in our case, would'seem to he not 
quite so frequent as is usually believed ". The 
tumour in their case was giant- celled sarcoma, with 
metastases in pleura and brain; they do not, however, 
refer to the relation of the neo -plasm to the sur- 
rounding bone, whether it was clearly define(, or- 
as in our ease, whether it imperceptibly merged into 
the surrounding tissue. High ie and Dllis, in dis- 
cussing 
47. 
discussing the etiology of Paget's Disease, referred 
to the coincidence in some cases of osteítis defor- 
mans and. tunicur growth as being interesting, they 
conclude however from a survey of the literature 
that "there is much less reason than formerly for 
believing there is a close relation, or indeed any 
relation, between the tissue changes in osteitis 
de.formans and the growth of malignant tumours ". 
Their reason for giving vent to this sweeping state - 
vent is because since 1902 they have in the litera- 
ture only found mention of two cases with coincident 
tumour growth, the one a fibromyorna uteri, the other 
an adenoma of the kidney. 
This statement is not very convincing, in- 
deed, arguing on similar lines one might assert 
that the disease is of much more frequent occur- 
rence in this decade than previously. Probably the 
real reason is that formerly the malady was not so 
well known and was therefore only diagnosed in well- 
marked cases and in advanced stages of the disease; 
now with the aid of the Röntgen Rays it can be de- 
tected early and cases are thus reported sooner. 
In all cases in which malignant disease supervened, 
as Paget pointed out, it is only after a chronic pro- 
gressive course lasting years that a tumour manifes- 
ted itself, and as most of the cases reported since 
1902/ 
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1902 are still living, or at least have not been 
reported on further, one cannot tell in how many 
malignant developments may still occur. 
In this connection the following letter in 
the "Lancdt" 1909 (found only after this thesis was 
finished) is interesting as in it Dr. Roger Williams 
suggests as a new vista of medical research on 
Paget is di sease the very theory which we have endeav- 
oured to formulate. 
THE NATTTRE OF OSTEITES DEFORMANS (PACKET) ANI) ITS 
RELATION TO MALIGNANT NEOPLASIA. 
To the F(T i_tor of the "Lancet". 
"SIR, - In endeavouring to determine the 
natural relations of a novel morbid condition for 
which a definite piece has not yet been found in 
our nosological cadres a great deal depends on the 
standpoint from which the pathologi st surveys the 
scene. 
Having for many years taken special 
interest in "ostei ti s deformans" (Paget) , chiefly 
with the object o? determining its inter-relations 
with malignant neoplasi a , it will perhaps interest 
your readers to know the conclusion at vrtich I 
have/ 
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have arri ved, after havi rig studi ed the malady .['turn 
thi ,s sornevr:iat unusual standpoint . It Wi 11 be 
remembered that three of Sir J. Paget Is five cases 
were corapli cited by mali grunt neopla.si a , and so 
many other examples of thi s concomi tancy have since 
been reported that the impression has ari sen that 
this form of bone di sea se i s often conipli ci ted by 
other tumour format i on. Phi s b ei i!g so , I was 
much surpri sed to going over the re: or. ds c f over a 
thousand conse. mti ve cases of primary i. a li grunt 
tumours to find that not a single one of them was 
coriipli cited Wi th "ostei ti s deformens" . In endeav- 
ouring to unravel this puzzle I' vras led to pay par- 
ticular attention to the precise seats arid nature of 
the tumour lesi ons in cases of thi s concomi tancy, 
and i t then became mani fest that these affected 
chiefly the skeletal bones, and that they ',,ere 
generally described as being of "sarcomatous" 
nature, : tiny of theirs asTirig a myeloid structure. 
From these and outer convergi rig i i di ca- 
ti ons of like import I became convinced that the 
neoplasti e di ;-ease not uncommonly associ ated 
" ostei ti s cleforrnans" i s something quite cU sti not 
from the or. di nary c=rrcorioma arid sarcoma . Further 
examination of the ensemble of the subject i n thi s 
li giìtj 
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i1 ht convinced me that the real affinity of the 
concomitant disease in these cses is with "multiple 
razrelos,s" in its minimal form, *nether associated with 
albuminosuria or not. 
In conclusion, I think it would be as well 
if future investigators of "osteitis deformans" were 
to conduct researches along. the lines I have in- 
dicated, as a new vista would thus be opened up. 
I am, Sir, 
Yours faithfully, 
Sgd. "W. Roger Williams." 
HISTCLOGICAL/ 
r1. 
'1 HISTOLOGICAL CONSIDERATIONS. 
For the sake of clearness before describing 
the histological appearance we define the use we will 
make of the following terms, , which we shall frequent- 
ly employ. 
1. METAPLASIA. Development by cells which have 
been accustomed to produce one particular order of 
tissue of another but equal order. 
2. KATAPLASIA. Development by cells which have 
been accustomed to produce one particular order of 
tissue, of a tissue of a lower order representing 
an imperfect stage in the development of the said 
tissue. 
3. ANAPLASIA. Depression of the differentia- 
tion capacity of cells accustomed to produce a par- 
ticular order., of tissue, accompanied by increased 
vegetation capacity, so that those cells have lost 
the power of producing the fully differentiated 
tissue (and are incapable of regaining it) when, at 




As an aid to this discussion of the re- 
lationship between Paget's disease and neoplasia it 
is essential in the first place to determine what is 
the order of histological change that characterises 
the cteseaRe. 
Are the changes of an inflammatory nature? 
Here we would emphasize that Paget ' distinctly stated 
that the name "osteitis deformans" was provisional. 
He was not sure that he dealt with an inflammatory 
manifestation, some name was necr,ssary and he suggest- 
ed the use of this term until the real nature of the 
condition was revealed. Butlin, von Recklinghausen 
and Stilling all upheld the infl ammatory nature of 
the process. gore recent writers are coming round 
to the opposite opinion of metabolic disorder. 
We would lay down forcibly that histologic - 
ally what must impress whoever studies the lesions of 
Paget's disease is the remarkable absence of any of 
the signs which we usually associate either with an . 
active or a past inflammatory process. The perios- 
teum over the affected bones is neither thicKened,nor.' 
adherent/ 
adherent: it is neither the seat of infiltration nor 
of fibrosis. The changes in the bone itself are not 
or an inflammatory type: there is nei tier intense 
congestion, nor small celled infiltration, nor, on the 
other hand, peri va scular fibrosis or dense general 
fibrosis of the medullary spaces. 
On the contrary the picture _i s that of are 
atrophic state, or perhaps more accurately of a 
tissue regression. In the bones which outwardly show 
no change, as in the section of the metacarpal (fig .1) , 
we are struck by the appearance of simple atrophy of 
the bony elements. The compact surface bone is so 
dimii_ni shed in amount that in places it las completely 
disappeared: the more internal bone tr. abecula.e are 
thin and shrunken, separated by elide marrow spaces. 
What bone is left is of normal structure, showing, 
however, but little evidence of the recent Vorzriati on 
of new superficial laminae seen in normal bone. The 
osteoblasts lying on the, 'one are few and so shrunken 
as only to be recognisable after somewhat careful 
search. The marrow elements consist of fat cells and 
little else beyond delicate railed vessels: other 
cell elements are strikingly absent. The changes 




These are not, it is true, the most rac- 
teri sti c changes, those that we regard as typical. 
Such are found in therlori^; bcnes,iut in them the changes 
are of the same regressive order. In them there is 
the same deficiency of bone elements proper . What 
bone is present i a in the form of. thin irregular 
trabeculae separated by singularly wide marrow spaces. 
There is a singular relative absence of osteoclasts in 
the sections of the humerus in our case. Field after 
field may be searched - and this under the- low power - 
Wi thout . encount er. i ng; one, although in the ,clavicle 
they are more frequent. This indicates ei ther that 
the absorpti on of the bone is a singularly slow pro- 
cess, or that we deal with the results of a past pro- 
cess of active absorption. The appearances are vrhollÿ 
unlike Trrilat is seen in osteomalacea with its deposits 
of laminae of non -calcified borie material. Here 
absorpti cri of the bony matter is the predominant feat- 
ure. The marrow is equally remarkable. There is 
practically complete absence of lymphoid and whet we 
may term myelocyti c elements. There is an absence of 
of fat cells: at most here and there what appear to be 
be dissolved out shadows of fat cells or small collec- 
tion of the same may he observed, the subjects, it 
would seem, of serous atrophy, (Fig. 4) . The marrow 
proper/ 
F, Ç , 
proper is replaced by a delicate sompwhat oedematous 
fibrous tissue - the " Fasermark" of von Recklinghausen,& Rehn 
(Fig. 2.). Here and there irregular small clusters 
of cells can be seen in this, (Fi g.II, 7) . Careful 
study shows that these are of the sane order as the 
osteoblasts. 
We have here all the signs of progressive 
atrophy of the affected bones coupled with what we 
may term ä fibrous metamorphosis of the marrow. 
Studying this fi.br.ous tissue development 
more carefully we find that the one tissue element 
still present is the osteohlast . As noted by several 
previous observers, while over many of the lamellae 
these are shrunken and inconspicuous, in several 
areas they are relatively abundant forming a char - 
acteri sti c cell layer lying upon the surface of the 
bone, (Fig. III, 2) . While so frequent here, study 
of these regions shows a curious absence or at most 
paucity of new underlying hone formation, (Fig . III,4) . 
Such formation is not the exception, not the rule. 
It may, however, be noted in several places that 
around these is a fibrillar deposit. The i ncii vi a.ual 
osteoblasts lie against the bone and are surrounded 
j 
on their free aspect by fibrils, which are adherent 
to the bone (Fig. II, 8) passing out at right angles 
into the marrow, and the fibrous marro"f, is _composed 
of/ 
56. 
of similar delicate fibrils and bundles of fibrils, 
In part originating from these osteoblasts lying 
against t'ze bone, in part from cells of osteoblastle 
type free in the marrow spaces, (Fi . II, 7) . 
There is evidence here, in snort, o.f an 
anapl asi a or kataplasi a of the osteoblasts whereby 
now their function is diverted from the higher plane 
of fermi ng bony matrix to the lower plane of simple 
connective. tissue development in the marrow. 
Evidence, to repeat, not of an inflammatory, but of 
a regressive, kataplastic process. 
'This is no new theory, although it may be 
expressed according to a more modern terminology. 
Lunn in 1884 in discussing a case of. Pagetts disease 
which he was reporting, raised the question as to 
what was essentially the nature of the morbid process. 
He concluded that Pagetts view that it was a chronic 
osteitis was untenable unless "too elastic use was 
made of the term ti.nflammati on t" . There was no 
associated fever or periosti ti s and anatomically the 
appearances wer8 not those of inflammation. He wen 
on to' say that in Pagetts disease the growth of the 
new bone may become so active as to burst through al 
restraint and to result in tumour formation. His 
views wer. e t`tat it was a consti tuts onal di sense 
producing atrophy and absorption of a large part of 
the/ 
the ossPOiis system, consequent weakening of bones 
and bending, Compe,ns%ìtory strengthening by the 
P;rc"rth of Tr.rhat. I'1ay be. looked upon 95 a variety of 
Callus, oß''.asi onal forI'lati cr1 of definite tU1'iours, 
and finally a fatal cslr;hßXi a. 
Good`lardt al So, who in 1879 reported 
several :as°s, Yr.Ts of the ol_dni;n. that Faget's 
disease was a generalised form of tumour of bone 
and not an i nflara:ati on . Hi s.urour:ds for holding 
this j' j?trr rp p rp - 
"that in the reported cases of associated malignant 
- disease with Paffe.t's disease, the tumour formation Í 
was not by any means always in tie hones: a pojrit 
alto.7ether against the evo?.ut,i..,rl hypothesis of 
chronic i riflal:ri a ti cri turning into cancer, arid in 
favour of a tendency on the 1,=:Irt of many tissues 
to overgrow". 
He pointed out that two processes were 
at work in Paget-'s disease, fi r. st a chronic hyper- 
plasia lasting over years: the other so active as 
to lead to a spontaneous outburst in many parts 
wi th gr?at rapidity, under such circumstances very 
little hyperostosi s could occur. 
vT./ 
V]_. VfinpF1PSIi rJf,'T(}? j T1i1.1} \7111:".-71-. 
These vi EMS of C.00d'lardt. ( to a larde extent ) 
whi ; erre only encountered a Pt,:r we had arra veci at our 
own COflC1Ui Oils ,TP strikingly in harmony WI t!1 t'Tos^ 
conclusions. What struck us espeoi =t11y i n the study 
of tele a :rI)utated lii!Th or our case eras in the first 
place the oberi aus exi stente of tumours ( sec-. photo ,Fi g 
V.), in the second place the relationship of those 
tumours to the hone i n writ c`l they ori gi nated. Had Tire 
to deal Tiri th orli nary di screte tumours, we should have 
expected to 'Pi rid well marked. erri dances of centri fugal 
growth. That i n one of the tumours there was such 
e1ri denee, i .e of sarcomatous i nri ltrari on o f the peril - 
osteuin, we shall di scuRS later. But as tow=ards the 
sha ft we should h=ere expected to ri rid ei they that the 
grovrrth was well deft ned irrj th a clear lima ti ng Zone be- 
tween the new growth and the pre-exi sti rig bone or on 
the other nand, i f the growth were more ecti ve and 
l_nali g;nant , eiri d ences of i n Pi ltrati on of the pre -exi st- 
ing hone by the tumour elements. If, that i s, the 
growths inrere of the osteoid or osteosarcorlatous type 
(arid they were clearly bony) then the older, more cen-i 
trel parts of the tumours should be bony, the younger 
more peripheral_, i nfi ltrati rig parts, should be more 
cellu"_ar, advancing ; into and erodi nor the pre -exi sti riP; 
bone oP the shart. There WA9 not a sign of any such 
Process. On the contrary, i n place of such centri 
centri .fugal growth the appearances are sU.^.'1 a, can only 
be transl ated as being clue to a progressi v? and di PfiT., 
a>umpti on o P i nßrea';ed growl rig 'r,oirrrer;, on the part o(' 
what Trre aknovF? ,dIserjhQcd as the kataPla.,t,jc 
oStSobl asts/ 
osteoblasts of sundry regions, as (to employ Dr. 
Adami t s terminology) a blastomatoidrather than a 
blastomatous development.. 
We would especially call attention to fig. 
IV as illustrating this point . In it re have part 
of a section from the shaft of the humerus, stained 
by van Giesonts method and seen under a for power. 
It is seen that the marrow in the main is of the 
rrFaser }marku type, characteristic of the pure 'agetts 
disease, but here and there in direct connection vii th 
the bony trabeculae is the development of an osteoid 
network taking on a deeper ro'rq crimson. -lake stain 
with the dye , and under the high power :ouch more 
translucent than the bone tissue proper. This 
osteoid framework springs directly from the bone, i.e 
is laid down by the osteoblasts there in situ. We 
cannot conceive such a development as due to the 
infiltration and invasion by elements advancing 
from the tumour at the head of the bone. 
The tumour growth at the head of the humerus 
besides this increased osteoid tissue shows undoubt- 
edly new )roduction of small trabeculae, indeed 
there is a zone of this nevr formation occupying, as 
it were, the region of the absorbed compact shaft 
and expanding from this. Even at other regions 
(as/ 
as at IV 3) rhere the ostr,oid development occurs 
xratr f-roin the trabeculae and in the middle of the 
inarrtrif spaces, the osteoid network lontinues almost 
inpereeptibiy into and gives place to the surround- 
ing connective tissue f ibr ilo . There is no shari: 
demarcation of either cells or matrix, but a gradual 
transition such as can only be possible from an 
actual transformation of the calls of the part, or 
modification in function on the part of t'n_9 same. 
Infiltration and zloplaceinent could not possibly 
give origin t^ the ppea:rances . 7r3 can only 
explain the appearance by assuming that over 
large area of the upper end of the hums rus (and tin e 
same holds fo_ri t: other bones, the seat (If t!,e new 
growth) the osteoblrtsts, already modified, or 
katapl astic to the extent that now they tend to 
form a fibrous marrow rather than bone proper, 
tend diffusely to underg^ still further .modification 
in function and now rrith evidences of more active 
growth give origin to an osteoid, firrohysline, 
rather than to a fibrous matrix. 
What leads to this alteration in function 
re do not pretend to sy. At most we could lay 
doran that it is another evidence of the association 
of modified function and growth. Von Recklinghausen 
and/ 
B 
and Rehn regard the new growth in this end the allied 
osteonialacia as secondary to traumatism of a moderate 
grade, pointing out that it is in those bones most 
subjected to insult that the growths are liable to 
appear. For ourselves we cannot help suggesting that 
there is something reactive in the process, a 
endeavour, if Ire may so venture to express it , to 
form something 1:°rhich if not true bone is nearer 
thereto than is the Faserinar1, a form of internal 
callus, acting as a splint for the greatly weakened 
bone. But we confess that such V ievr$ are purely 
teleological and scarce worthy of mention. It is 
sufficient for us to emphasize that from the very 
nature of the tissue ire are here affo pd.nd an absolute 
demonstration of the existence of blastomatoid 
grc rths, - of growths due to the diffuse and coinci- 
dent involvement of the ,elements of a tissue in a 
neoplastic process rather than to the heaping up of 
the descendants of an individual cell or of a few 
cells, such as re presume are implicated when a 
"cell -- rest" becomes tha origin ,of a neoplasm. 
We shall later, in discussing the extent of 
blastomatoid neoplasia, refer to Max Landau's some- 
what parallel study of a case of glioinatosis . In 
that Landau arrives at a compromise. According to 
him, 
hire, not all the gli al cells of the regions involved 
take an active grorth, but only certain of them 
(Trabenzellen) in intimate relationship with the 
ganglion cells, . or neurocytes . He could hold that 
in such cases re deal rith abundant primary centres 
of new grorth, instead of a fer: in short, that the 
difference betnreen the ordinary blastoma and the 
diffuse blastomatosis is merely a difference in 
degree. Certainly we freely admit that in our case 
it may be urged rith ,justice that the modification 
in cell properties which is the beginning of never- - 
grovth shors itself at multiple foci, that in fig. 
iv, for example, obviously some of the osteoblasts 
are affected, others are not, some continue to 
produce or control the production of fibrils, some, 
only, to determina the development of the fibre- - 
hyaline osteoid matter. In another portion of the 
section of the metacarpal bone that afforded fig. T, 
it is interesting in this connection to note that 
there were minute areas of osteoid metamorphosis 
of the bone marrow, evidently very recent. 3ut 
this im:lticentric vier would seem to deny or oppose 
the conception of successive modification of the 
osteoblasts in a given area until practically all 
exhibit the new characters, and to demand that the 
en-th; 
growth proceeding from several centres involves and 
replaces the intervening more normal tissue. Nor, 
nowhere in our sections (so long as the growth 
remains within the bone) have we encountered any 
indication of multicentric growth of this order. 
On the contrary, the indications are of progressive 
enlargement of the involved area by the metamorphosis 
of cells at the periphery. Thatever the cause of the 
inetaunorpïlosis, it influences progressively a wider 
area of cells, and it is by this process of nv ta- 
vnorphosis of previously unaffected cells and not 
by infiltration and replacement -- by a process 
totally iifferent from the mode of enlargement of 
the ordinary blastoma that the neoplastic development 
undergoes extension. It s:;ems therefore useful, not 
to say necessary, at the present moment to emphasi7,e 
the difference in node of development of these 
tro orders of tumours, rattier than to endeavour to 
regard them as different mrriifestations of a ^,h: :Vnon 
process. 
In stating this we by no means wish to 
i.nplst that ince- the cells have °unde:r,;r?ne t»lis Kata-, 
plani? they do not exhibit active uo7er. s of g:ro:7t?l. 
As shown by fig. VI ( stained by r:lall oryt s stain) the 
new osteoid tissue is abundantly cellular. 
Studying/ 
Stadying .that believe to be the tran- 
gitiol fro the areas of Pasermart to tnis osteoid 
tissue 77e are struct by its abundant celialarity. 
In the fibrous marro in general, the cells are fer 
and far between, suve as already noted, here and 
there in immediate apposition to the bone and to a 
less extent ezound.lertain vessels. 
le would emphasi7e that in our sections 
around the blood vessels in the 'narrow, these cells 
occurred in relatively large numbers surrounded 
by"Faserark", and this again surrounded in an 
orderly manner by osteoil tissue. rie transition 
is asso3174.t-,A st,e ,egetative activt7 
of the,se osteoblastic cells. The matrix in ,rhich 
they lie exhibits at first merely a loose fibrillar 
arrangement. Almost tmperceptibly this tal7es on a 
deeper red stain by Van Gieson, or blue stain by 
alloy, and so now tThe transitiOn can be traced 
frf.Yn fibrillar to a hyaline but still 'fbrilla:!. 
osteoid matrix. Tmen ilhere this j3 !11 developA 
it '.tbemalu,,: :tellular (vide fig. VI). 
That figure does not perhaps indict' as rell aR 
'night wigh(71 that in the main -le deal not with 
a solid intercellular matrix, but Ilith a netrort of 
nor ielicatr?, no7 ti: e-!' hyaline bars, (VI 1.). 
This/ 
This netTorir: encloses or in part Trrunds either 
single or clusters, -ich fT,ont ther arranze- 
°lent rould seem to 1.1;) undergoing prollferation PIT 70 
UnIcortunately our material has not been 30 preserved 
or so stained as to demonstrate mitoses. We see, 
ho"rever, the esult of tis prolifeation and gremth 
in the inlreasek, breadth ofthe medullary spaces 
1:etween the 7ny trzeoulae, and in a general srell- 
iag of the 1)o1y she.ft, -rith fol.flation of a tulaour 
u-oon thPt shaft, a tumour formed of thio osteoid 
gra7th. i H ove:i!growth there is a reproductio4 
of (i-,T)erfect) "oony tissue. Namely as shorn in fig. 
VII (as also rtt 2,fi. VI) in certain areas, in 
Tqace of osteoia t7:1.,,r.1 there develops a 
continuous hyaline 1.11iy 'holly enclosin indivd- 
ual osteoblasts, and in parts as shoTn ln fig. VII 
the deeper portions of these more concentrated 
areas exhibit an taperfect calcification. There is, 
in short, the formation of osteold traheculae. 
in this ray the bulk of the tumours, such 
as this seen in the photograph, fig. V, is formed 
of osteoid tisu, distending and spreading apart 
the original bony trabeculae and what in more 
goring in direct associt-tion rith the same. We 
have/ 
66. 
hf.!v - the development of That, , ac'.co7rd i ng to o ì" d i.n ì y 
no! er.clature is an osteoid sarcoma, but, rrh t _: -om 
th ,% rincie of growth is more correctly termed an 
onteob1astoin &.toil state. Over the bulk of the tumour 
the growth is purely local, is not infiltrative and 
rAspectn the natural boundaries of the organ within 
which it grows. In none of the features In it 
comply with our ordinary conception of sarcoma. 
Nevertheless, in one of the multiple 
tumours there has at one region develo,)ed a truly 
sarcomatous area, and it is interesting to follow 
the successive changes, as exhibited by figs. VIII, 
IX and X. .fie here described the successive stages 
observed. 
This growth is to"r"rds the upper end of the 
tu:Qour and to'7ards its outer surface. Fig. VITT 
exhibits what _nay provisionally be described as the 
first stage. In this at 1 we obsyrveor,e of the out- 
lying osteoid trabeculae in ~rhich there has been an 
imperfect deposit of calcareous salts in the deeper 
portion: to tote left of the diagram and above is 
shown the osteoid marrow, the spaces containing 
either one or nu;nrous cells. The fibrillar 
frcnework or structure of this osteoid tissue can be 
distinctly seen in manyparts of the figure. At 3 
and 
67. 
and 4 are to be recognised the transition from fibre 
hyaline to purely fibrillar matrix, so that in the 
1o'vex portion of the figure the is present a loose 
cellular structure presenting an equally loose 
fibril? er ri trork. The cells are irregular in shape, 
tending, on the whole, to be some'hat spindly shaped, 
with oval nuclei. In many places these cells can 
be seen to possess processes, or, .ìn other rords, 
to be continued into fibrils (VIII, 6) which fibrils 
enter into and contribute towards the fibrous 
staoria. He and there, as at 5, there are small 
areas or islands of hyaline deposit in this stroms. 
Fig. IX rows an area somewhat further out. Here 
over considerable areas anything of the nature 
Of a ,yaline osteoid matrix is ranting. There is 
a more richly cellular gro ;th, the cells as before 
being irregular, but roughly of the short soinr3 i,e 
celled type, and bet-Teen them iP a loose, irregula' 
fibrillar stroma, the fibrils tending to run in 
rat.hsss coarse bands s'hich are cut in various 
cizec +inns. P:' e have here, in short, the apTie rences 
usually described es fibro- sarco71 toes . This 
portion is close beneath the seriosteum. Fig. X 
is of dietinst Interest: it is taker. at what is 
clearly the periosteal boundary of the growth, the 
dense 
68. 
CÏense series of l.ayers (If coasse bands of connective 
tissue which traverse the figure being periosteal, 
(Fig. X 1) . In the upper portion : t 2 is the growth 
within the periost.eun' presenting the characteristics 
noted in the preceding section. Dit the clear 
evidences of infiltration of the Dex *1..osteuln, i.r the 
shape of small collections of cells in between 
the fibrous bundler, becore more abundant on the 
out aspect and there cause e wide separet ion. of 
the bundles, and immediately outside at .3 there is 
an aLAost purely cellular gro°rth Frith little or 
no evidence of a fibrillar matrix, a ;y.owtii having 
tz, eha-ri icters of a mixed-celled sarcoma, short 
spindle-- celled forms predominating. We have here 
a true sarcona, true both in its histological and 
in its infiltrative Characters. 
Hoir are re explain or picture the progress 
of events in this case? It is deserving of note 
in the first place that the transition is not 
narrowly focal; just as towards the shaft, -re 
observed a diffuse transition from fibrillar to 
osteoid matrix, so here the appearance exhibited in 
Fig. VIII is to be seen over a considerable area. 
Trro vierrs may be taken regarding the pro- 
cess as it has occurred in this region. On the one 
hand 
69. 
hand. we mey hold that in the subperiosteai region, 
to-yards the head, there hae b.en an area in '.'' M'h 
the ma o -.r han remained fibrocel1 1aar, with active 
proliferation of osteob? asti? and that the -0111- 
gressive growth of the tumour Ti been due to the 
gradual conversion of the deeper portion of such an 
area into osteoid tiss:zn, that, in short, fig. VI11 
represents, not so much a regressive as a progressive 
stage, represents the gradual conversion of. the 
"Fasermar:" into osteoid tissue. Holding this 
vievr, we must suppose that the vegetative powers 
of the s'.1JperiOstea3 tissue have become more and 
:!lore active until now this very ve,get t ive activity 
has led to infiltration of the perio teum and true 
infiltrative sarcomatous growth outside the 
iost ̂.;.I!1, ac oNpanied by further anapla.sla. 
Or, on the other hand, re may r ga'rd the 
osteoid tissue as the cider, rd translate the 
apya i a r,as here seen a s cue t o a further dn.xp1FZ:3 ia. 
of the o ;fiooh1 ast1c cells, so that now at the mime 
time that t!ley hava gained More active po'rre.rs of 
proliferation they have lost the capacity to con- 
trol a deposit of a hyaline matrix, at most 
retaining the pews", of fo .ring delicate fibrils. We 
may hold farther that so long as these cells s with 
their active vegetative powers remain in their, 
normal/ 
70. 
normal environment, 'rithin the laeriosteum, they ::rani -- 
fe t this power of fib:r. ilfo :ration, but that norr 
through the eery activity of their proliferation 
certain of them gro"r into and through the )eri^ste m 
and gaining a nee environment there, they suffer a 
further anap? aria, become even more undifferentiated, 
und take on all the c'ea ra. terist ics, both histo - 
logical and functional of sarcoma cells. 
It is difficult, *. *e confess, to convince 
ourselves ansolutelverhich of these is the correet 
explanation of the arpea'anoes . It is difficult , 
79 freely admit, , to regard the farimary conversion 
froXrt fibroid to osteoid marrow as evidence of 
anap 1 aria and the very reverse condition of conver- 
sion of hyaline to fibroid marron as similarly 
anaplast Lc. One or otner of these processes is 
anale =asia, but certainly not both. It is' thus 
that 're have employed the term "katttul sia" for 
the feint of, these processes, suggesting thereby 
that rhi le the cells are retrograde, they still 
have retained certain adaptive or rnetapla ̂tic 
pr's *ers and capacity for higher differentiation. 
Te regard., that is, the osteoid lilc'ro!tr s a higher 
differentiation than the fibroid Inarror. Rat, on 
the whole, we are inclin_d to decide against the 
first/ 
7J_. 
first of the alternatives above mentioned, on the 
general grounds that elserhem in our sections ire 
find no evidence of the existence of a subperiosteal 
proliferative layer of cells: no evidence that the 
tumour has grown by peripheral accretion, but rather 
everything points to a generalized and diffuse 
development of the near osteoid tissue: and, thirdly., 
this conception of the persistence of an actively 
proliferating superficial layer is contrary to what 
we observe in other bl &sto:natoid states, as again 
in other cases of benign :rrultiple bone tumours. 
Time and time again we have had the history that the l 
tumours remain benign and respecting their natural 
boundaries for, it ;nay be, long years, and only 
after the expiration of long periods is it observed 
that in one or more of the tumours certain localities 
ta_ka on definitely sarcomatous and infiltrative 
properties. 
The history is wholly against the supposi- 
tion that in these tumors there have been present 
from the first cells of the extreme vegetative 
sarcomatous type; It is wholly in favour of the 
conception that after growin .; at a sl .'r rate over 
long periods and posses ing differential properties, 
as the tumour gets larger and larger, whether from 
alterations 
72. 
alteration in nutrition or in environment or tension 
to rhich they are Frubjected, certain cells undergo 
further "Entdifferen7ierung bedome more analplastic 
and assume nalignant prooerties. On these grounds, 
ther,fore, '"3 incline to the second. alternative. 
Bat vhich ever vier be held, th r_ fact remains that 
studying this area of tIsansition, we find no 
evidence that "re deal rith the sud:J.en asqunption 
excessive grcr.th powers by the deo,cendants of one 
07 a fr cells, no 1-fIlence of centrifugal g,,o-rth 
from individual foci, hut, on the contlqary, 
fdirly diffuse anaplasia over a considerable area, 
numerous cells subjected tn environ:aental 
influences exhibiting the same tendency to-rards 
increased and aneolastic proliferation, 
7 
VII. BLASTOMATOID GROWTHS OF OTHER TISSUES. 
Almost everyone of the connective tissues 
may suffer from a diffuse overgrowth either localised 
or general of one of its cell elements.e.g. 
Lipomatosis exostosis and echondrosis, lymphomatosis, 
neuromatosis, neurofibromatosis, it may be well to 
summarise the characteristic features of these 
before comparing them with Paget's disease, with 
which they will be found to have many features in 
common. 
LIPOMATOSIS: A diffuse overgrowth of adipose tissue 
which may be regional or general, not clearly 
defined from the surrounding tissue and which may 
exhibit some what illdefined areas of more closely 
congregated fat cells. 
The disease is one of middle life, the onset 
is insidious, the course is a chronic progressive 
one and is associated with de.l.-,á lity, psychic phen- 
omena neuralgic pains may be a prominent feature 
(adiposa dolorosa) Trophic changes in the skin, 
(pigmentation, varix and also frequently associated 
arthritic conditions. The etiology is obscure, 
the condition often seems to come on after a 
traumatism. The hereditary tendency is marked, 
Lyon out of 20 cases had eight with heredity history. 
I n 
ry% 
In the later stages sarcomatous changes 
may occur. 
Lyon in his brilliant monograph on the sub- 
ject points out the evidence in favour of the con- 
dition being due to disturbance of internal gland- 
ular secretion. The tumours when present tend to be 
multiple, and are never clearly defined from the 
surrounding tissue. Cachexia may supervene and 
death. 
NEUROMATOSIS AND NEUROFIBROMATOSIS: von Reckling- 
hausen's Disease. A rare disease usually occurring 
in early adult life, characterised by multiple small 
fibrous tumours arising in connection with the nerve 
sheaths, in the subcutaneous tissue, along the course 
of the peripheral nerves, and sometimes even in the 
central nervous system. These show a marked heredit- 
ary tendency 20% of cases (Lyon) . The condition may 
come on after trauma, any slight injury during the 
course of the disease leads to rapid proliferation 
of the tumours. Associated with these there is pig- 
mentation of the skin, tendency to varix and ulcer- 
ation and often psychic phenomena, (Elephantiasis 
may be associated with von Recklinghausen's disease) 
Ribbert, Rolleston and Austin,etc. report cases with 
an associated sarcomatous change in typical examples 
of von Recklinghausen's disease. The disease ray 
be localised to the branches of one nerve plexus. 
In/ 
In the later stages of the disease cachexia may 
supervene. 
PATHOLOGICAL ANATOMY OF VON RECKLINGHAUSEN'S DISEASE: 
There has been a long debate as to the exact 
nature of this overgrowth, whether it is purely fi- 
bromatous, or, as von Recklinghausen pointed out, a 
neurofibromatosis. As pointed ,out by Adam!, the re- 
cent researches of Verocay (Ziegler's Betrage, 1910) 
and those to a certain extent of Durant (see ref. in 
Adami's pathology) show that the parenchymatous over- 
growth is really a diffuse overgrowth of cells from 
the sheath of Schwann, which like the glia cells are 
of neuroblastic, and not as has been generally held, 
of mesoblastic origin. 
A study of the tumours, whether along the 
course of the larger nerves, or subcutaneous, shows 
that here again there is no sharp definition, the 
tumour passing imperceptibly into the unaffected 
nerve sheath elements, but like the other blastoma- 
told conditions while distending the sheath or 
boundary it is still covered by the external peri- 
neuron and does not infiltrate the same, save where 
one or other of the multiple tumours takes on a 
sarcomatous change. 
(Compare the development of blastomatoid 
tumours 
76. 
tumours in fish. Gaylord.) 
GLIOMATOSIS: A diffuse new growth arising 
from neuroglia cells in the brain or spinal cord, 
in many cases there is a strong heredity tendency. 
The onset is insidious the disease runs a fairly 
chronic course, one to three years, in many cases 
there are surprisingly few nervous symptoms. 
There may however be the usual signs of intracranial 
tumour, but owing to the diffuse nature of the new 
growth and the fact that multiple gliomata are of 
frequent occurrence, localisation is often imposs- 
ible. The tumours are not sharply defined from 
the surrounding tissues, in many cases they go on 
to sarcomatous develDpment. Max Landau has recently 
published an extremely interesting research on a 
case of multiple diffuse gliomata ( gliomatosis). 
He made an exhaustive histological examination of 
the various parts of the tumour especially of the 
borderland zones where the tumour merged into the 
surrounding tissue. His results throw light on the 
nature and mode of development not only of this 
particular tumour but probably also with slight 
variations, on that of other diffuse new growths. 
If we describe his findings and conclusions some- 
what in detail it is because they seem to have some 
bearing/ 
ry 
bearing on our subject to which we will revert 
later. 
Landau found on examining his case that it 
was impossible even microscopically to find the 
point at which the tumour ended and the normal 
brain tissue began. The tumour gradually merged 
into the surrounding tissue and in no section could 
he find any sharp contrast between the two,rather 
there seemed to be transition from the one to the 
other. By studying in detail numerous sectionÇ from 
the borderland region he was able to follow the 
various transitions from the central sarcomatous 
like neoplasms to the surrounding apparently normal 
brain tissue. He found first that in the tumour 
the ganglion cells were still present with their 
normal position and relation to one another unchang- 
ed; on going further into this he was able to find 
a region in which around these ganglion cells litt__e 
groups of cells were found with darkly staining 
nuclei and small amount of protoplasm; these he 
called "trabantzellen" (e.g. Satellite cells) 
As one approached the tumour proper these increased 
in number and size becoming larger with clear 
protoplasm and bigger nuclei. Nearer still to the 
neoplasm these cells had the appearance of epithelial 
cells/ 
7P 
cells = (eoithelioid cells of otter writers). This 
was chiefly due to their arrangement in columns 
between the ganglion cells and to the very rudimen- 
tary condition of their processes. Round the vessels, 
which were in these areas more numerous, Trabenzellen 
also occurred, and rapid cell proliferation ensued 
(compare our case of Paget's disease.) The walls of 
the small vessels underwent calcareous degeneration, 
while the vessels at the base of the brain were quite 
free from atheroma. Finally on nearing the centre 
of the tumour it was found that the tumour cells now 
consisted of large masses of round or oval cells 
with poorly developed processes and large nuclei, 
while the calcareous ganglion cells were still 
present in their ordinary numbers and between the 
tumour cells axis cylinders were still seen to run. 
Landau found exactly the same stages of the 
process in the other smaller tumours in the basal 
ganglia and he concluded as follows:- First, in the 
glioma the normal structural relatiol,ship of the 
ganglion cells and axis cylinders is preserved, a 
tumour which had arisen from one point from an 
embryonic "cell rest" would have supplanted and 
destroyed these, therefore the condition cannot be 
caused by such a tumour. 
In/ 
79, 
In many parts of the tumour are found 
distinctly malformed glia cells "epithelial -like 
formations" which denote a stage of development of 
the tumour cells not isolated cell rests; these are 
merely young tumour cells and not epithelial. 
The tumour elemer.`s are in general character- 
ised as poorly differentiated glial cells with 
imperfectly developed processes. The tumour cells 
exercise a necrotic and calcifying influence on 
the ganglion cells and vessels lying within their 
domain. 
He specially noted the absence of definition 
of outline and of signs of infiltration in the 
tumour, also the evidence of primary multiple 
growths and concluded that the tumours arose in situ 
from "just as many primary foci as there were ganglion 
cells in the part." 
He admitted that there must be some general 
abnormality of the cells of the tissue, probably a 
hereditary constitutional instability of cell so 
that some unknown cause was able to stimulate it to 
abnormal growth. 
(Compare our case of Paget's disease on page ) 
we have pointed out that Landau's view that there 
are as many separate gliomata as :;olrections of glía 
cells 
8n, 
cells around the ganglion cells, is to say the 
least, unnecessary, and the very fact that at the 
periphery of the growth he finds this progressive 
taking on of anaplastic or metaplastic change by 
these particular groups of glia cells, shows that 
here (as in our own case) we deal with some con- 
tinuously acting influence in what previously had 
been normal cells, leading to a gradual extension 
of the morbid state of a totally different order 
to that which we are accustomed to conceive as 
being in action in the development of the ordinary 
unicentric or pleuricentric blastoma or true 
tumour. 
Lvl:`PHnijP. mnF TS/ 
81, 
LYMPHOìvïATOSIS: Hodgkin's disease. It may seem 
questionable whether this disease should be included 
here, as cf late yers the has been a strong ten- 
dency to regard it as one of the granulomata. 
(Lymph granuloniatcsis of Frae kel, Much, Ohiar:i_, 
Reid, etc.) The disease has so many pc :i.nt, s of sim- 
ilarity with the ethers Irre are grouping together- 
that we feel justified, however, in putting it at 
least temporarily among the bl:stcmatci4 conditions. 
The disease which is a. re one, usually occurs in 
early adult life. 
It is characterised by general pro ;r.ep 
enlargement cf the lymphatic glands and lymphoid 
tissue of internal organs (spleen,). In many cases 
changes are described in the bene marrow. 
The spleen is strikingly enlarged and on 
section shows small areas of lymphoid tissue studded 
throughout the substance ("Hard -bake spleen"). The 
course cf the disease is 38 a rule a cnronic one, 
the onset is insidious, the first glandular enlarge- 
ment takes place in the posterior cervical region. 
There is an associated tendency to pigmentation of 
the skin, trophic changes, (varix, ulceration, etc. )r 
and more rarely. joint lesions. (e.g. arthritis) 
may occur. There may or may not be associated blood' 
changes. 
". 
changes. In some instances the disease may have an 
acute course, irregular fever, rapid glandular en- 
largement, weakness, cachexia and death. 
There is a masked tendency te sarcomatous 
change with infiltration cf the adjacent tissues, 
e.g. vertebrae eroded, vessels thrombcsed. 
Pappenheim describes the condition as a 
"hyperplasia of the lymphoid tissue throughout the 
body with a pernicious course." 
Fabian in a treatise on this subject des- 
cribe?. the changes as firstly, a. lymphatic hyper - 
plasia: secondly. the formation of a pclymorphonuc- 
leer granulation tissue, thirdly, fibrohyaline de- 
generation. n 
A not infrequent acccmpàn.iment is anyloid 
degeneration. Fabian points out that the commonly 
benign process may encroach itself infiltratively 
en the neighbouring tissues, resulting in a lymphe - 
sarcomatous growth with transition into sarcoma 
especially in the mediastinuin. 
Pathological appearances cf the glands 
differ according te the stage cf the disease; at 
first scft , they tend to become firmer with age and 
gradually;enlargq; there is ne tendency to break 
down 
down and suppurate and for long they may remain 
discrete. The blood picture is not characteristic. 
there may or may not be leucocytosis; there is a 
tendency to skin disease. 
Pathological appey trances: The glands con- 
tain a v=arying amount cf fibrous tissue cccrding to 
the stage; the cells are chiefly of thr small lym010_ 
cytictype and multinucloar giant cells also occur in 
large numbers; ecsinophiles ,Ire frequently seen. 
The microscopic appearances and also the 
clinical course of the disease suggested to many 
observers that it was probably a form of tuberculosis; 
the tuberculin reactions, howaver, have in many 
c::zses given negative results. One author in five 
out of eight got negative tuberculin reactions. In 
many autopsies no evidence of tuberculosis could be 
found. In some cases both conditions were present, 
but even then the evidence does not tend to prove 
that they are in any way related. Guinea -pig inoc- 
ulation has had negative results. 
Syphilis h -s been suggested as a cause. 
However. in all the cases which have been tested, the 
Wassermann reaction has been negative. Bacterio- 
logical research h,s not so far elucidated this 
question. Frankel and Much have just published an 
interesting/ 
84, 
interesting account of 13 cases. in 12 of which 
they isolated by Staining by the antifcrmine method 
small granular rLd.s, Gram positive but net acid fast, 
which they .claim to be morphologically like the non- 
acid fast variety of the tuberculosis virus and yet 
distinct, from it. 
The organisms, they state, were very few 
in number. they claim they are not tubercle bacilli, 
animal experiments were negative, cultures were 
negative. 
Chiara examined the glands in his case by 
this method but his results were negative. We have 
had an opportunity cf studying a case cf this dis- 
ease and following the exact description of Fraon- 
kel snd 3,uch's methods; (as a control a known tuber- 
culous gland was used.) In this the tubercle 
bacilli stained as Gram positive granular rods by 
the anti -formin method. The Hodgkin's gland, how- 
ever. showed no such rods, merely here and there an 
amorphous granule or two were found., but having no 
even size or regular grouping to lead one to a 
positive diagnosis. Comparison of these ill defin- 
ed granules with the distinct tubercle bacilli made 
one without hesitation decide th..t the result in the 
Hodgkin's case was negative. Authorities 11}e 
Sternberg,/ 
a5. 
Sternberg, Chiari, Schwenkenbacher and Fischer, etc. 
all agree on the non- tuberculous character cf the 
condition. 
In the later stages the glands become 
fibrous and cicatrised. In many cases, however, the 
process may go on further and the growth infiltrate 
the surrounding tissue breaking through the capsule 
of the gland. Chiara reports a case with a mass in 
the mediastinum the size of a child's head the lung 
being infiltrated by the growth and a bronchus sur- 
rounded by it. The Pleura in this case was also 
studded and several arteries had their walls infil- 
trated. In one of Fraenkel's cases there was infil- 
tration of the ureter, bladder and vertebrae. 
it is possible to bring evidencr 
from sundry regions of the body in which chronic 
inflammatory states have been followed by the devel- 
opment of malignancy. This fact, therefore, that 
Hodgkin's disease does at times exhibit areas cf 
sarcomatous disease is not of itself a eonvincin 
argument that we deal here with a blastor etoi d çtstte . 
It must, however, be admitted that the 
other features of the condition of the disease are 
such as approximate to the other bla stomat-oid con- 
ditions, and that being the case, the occasional 
tendency/ 
86 
tendency towards sarcomatous °h=+ age may be quoted as 
another argument in favour of thi s contenti on. 
In only five out of 13 au topsi es w? s the 
bone marrow examined and in all these cases it was 
found to contain numerous lympioid masses. t a 
would suggest that until more conclusive evidence of 
the injective n tture of the disease i s found, that 
i t :light be classed with the other blastornatcit Gon- 
ditions, the generali sed di.f_f ise overgrowth, the 
tendency to malignant di sease, tie insidious course, 
the frequent trop hi c c=ianges in skia, etc. , all slow. 
a resemblance to other members of this group. 
LETJKAEMIA/ 
R7, 
LEUKAEMIA AND PSEITDO-LETTItAFTIAS. 
It i s beyond the scope of thi s s to 
go i n detai 1 j rito the connecti ci: betvwee.I: di Elf' ses 
of marrow bone and the leuka.erii .as, su f.Pi ci erit to 
say there js apparently R close relationship between 
them and marry authori ti es bell eve that all leuk e- 
mi as are of the nature of di ?fuse new growths the 
blood coridi ti on merely being R secondary syr.ptom of 
the disease. (Parkes Weber, PapperihPjin, Fuir, etc. 
Chloroma would forma connecti rig li rik between the 
two . We have endeavoured to show that Paget 's 
di sease is it sel r related to other di senses of the 
bone marrow 1/ftj ch are due to genera .li sod lnetaplaSi a 
of cell elements present i ri normal marrow. 
The roll ow_i ng c1-ß sni Pi cation by Parkes 
Weber ( Jour . of Path. and Batt . 1903.) i s i rite:rest- 
i ng i ri thi s connecti on , "leuksemi as arict pseudo -leuk- 
aerni as can be di `Tided into 6 types :- 
1. A new growth of lymphocyte like cells 
on gi ris.ti rip; in the borie marrow, and riot over 
flowing into the circulating blood i . P . I :yel- 
og;enous Pseudo-levkael i e , ly ìphaderoi-ialosi s 
of bone multiple I iyeloina of lympha.ti C type 
Lympho sere orna 
2../ 
2. Sipri tar to the above but the lyrip oeyte- 
li Re cells over i'low into the blood stream, 
myelogeni c lymph.ocyth?emi a : = acute 
leukaerni a (? ) 
3. A new growth formed í n large part of 
11nmphocte -like cells ori gai nati np; i n lymph 
glands, spleen or lyrnphädenoi d. ti ssue gen- 
eral 1 into the ci rculsti rig; blood . Lymphsti c 
o r . Spleen lyPip hadenoma . Hodgkin's Di se p se . 
(In the more chroni o and : ibrous veri eti es 
c r^ thi s type the microscopic appearances 
di fifer consi derebly from acute oases . 
4. Simi lax to the preceding the lymphocyte - 
like cells invading the blood stream - lyr.ph- 
ati c or spleni c lymphocythaemi a . 
5.. A new growth on gai nati ng; i n the harpe mar - 
row from cells derived from the myelocytes 
arid not i rivadi ng; the ci r. cule ti rig blood i . e 
Myelogenous Pseudo- leukaeiui e . To cases of 
this type, aril to mixed. cases of thi s type 
trie terra rnyelometosi s (multiple- myeloma ) 
i ght he limited. perhaps. 
6. A new growth differing somewhat from the 
preceding arid characteri sed by its myelocyte 
like cells overflowing or being drawn out 
into/ 
9. 
into the circulating blood, and by Bence 
Jones Albunio suri. a not occurring s i t some- 
times does in the last type - (5) - i .e. 
Splenoriedull-a.ry Leucocythemia - 
Accordirig to this scheme one must regard the excess 
of W.B.C.S. in the blood in 9.11 kinds of leukaemia 
a s due to ari inroad o f tumour cells from a hyper - 
pia si i like tumour formati on in the leucocyte produc- 
i rig ti ssues of' the body, all forms of leucocyti s ( n- 
cludi ng; lyt'iphocytosi s) being merely expressions of 
some rea.cti on in the tissues in questi on. A leuco- 
cytosi s i s therefore, stri ctly speaki rig , never an 
early, stage of leukaemia; yet ä true leucocytosi s 
from any cause may perhaps sometimes be followed by 
true leukaemia in so far as the reactive grovrtti in 
the leucocyte forming ti ssues, (of whi ch reacti ve 
growth the leucocyte: si s i s the expressi ori) may be 
supposed to gi ve a start to the ki nd o f tumour for- 
mation (of whi oh the leukaemia i s the expression) 
just as chronic irritation of the skin sometimes acts 
as the exciting cause of epi thelotr . . 
It i s worthy of note that Muir writing on 
the etiology of leukaerrii ä s i n Clifford Albutt's 
System of Medi ci ne, says : 
nisi 
00. 
"Is leukaemia analogous to tumour formation? In 
certain cases tumours do actually occur. Then 
again as regards the duration of the disease, 
analogies might be drawn wi th tumours of differ- 
ent degrees of malignancy with corresponding 
variations in the type of cell. The chronicity 
of myeloid leukaemia, in which the most highly 
differentiated cells are in excess, and the 
comparatively undifferentiated or riore produc- 
tive types of the cells in most acute cases of 
di sere. 
Is leukaemic proliferation analogous 
to tumour growth? The analogy with tumour 
growth is in many respects close. If we imagine 
a condition affecting leucocytes in the same 
way as sarcoma affects the connective tissue 
cells, we might expect to get changes similar 
to those found in Leukaemia. At present we 
must speak With reserve as to the etiology. 
Most of the data bring it into close relation 
to tumour growth, but a toxic phenomonon is 
also present in many cases." 
Inj 
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In this association, without going into full 
details over these most suggestive observations, 
we would call attention to the rather striking fre- 
quency with which one or other of these Blastomatoid 
conditions involving tissue other than bone have 
been present in cases of Paget's Disease. It would 
almost seem as if there was a generalised instability 
of connective tissue cells in these cases, so that 
slight stimulus could produce metaplastic changes 
in them. Goodhart's case had associated multiple 
lymphomata of spleen, liver, etc., mediastinal glands', 
another case had elephantiasis, five cases had goitre}, 
several had multiple lipomata, one had m-olluscum 
fibrosa, many had fibro-- ryorlata uteri, etc. 
GOITRE: -We have here included the condition of goitre. 
These have much in common with, if they be not truly 
Blastomatoid conditions. There is the same liability 
1 
to hypertrophy, involving extensive areas of the par- 
t 
ticular tissue; the same liability in a certain pro- 
portion of cases for the mere hypertrophy to give 
place locally to infiltrative and malignant growth. 
There is the same history in a small percentage of 
cases of the disease being hereditary, and a tendency 
to allied trophic changes in the skin and other tis- 
sues. Gaylord has shown that in fish the thyroid 
carcinomata develo3. by a metamorphosis of the gl-on- 
dular tissue, the result of a polluted water supply. 
This 
q?. 
This starts by a simple hyperplasia (which can be 
arrested aric even -,ared in the early stages by iod.in) 
and later goes on to carcinoma of the gland. 
This is an excellent exa ple of the meta - 
morphosis from mere hyperplasia to neoplasia. 
McGarrison proved that feeding Hindoos on 
the sediment from the water in certain regions where 
goitre was endemic resulted in the growth of goitre. 
CNART/ 
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rIII. OTHER 3LASTO'idIATOID GROwTHS OCCURRING IN 
THE BONES. 
MULTIPLE EYOS;mOSIS and ECHOï'FU0;>IS. 
Small outgrowths of bone or cartilege which 
are never clearly defined from the matrix from which 
they develoj, they tend to be multiple, there is a 
strong T eredit a-ny ton ency; the tumours in many in- 
stances undergo sarcomatous chaise. 
i[YELOMATOSIS. 
(Myeloma multiplex, Kahler' s Disease) . 
Parkes Weber, describes this condition as a "diffuse 
new growth primarily involving the bone marrow, es- 
pecially that of the vrtebrae, ribs and sternum, 
frequently also the skull and long bones; affecting 
males more than females, and chiefly those past mid- 
dle life!'. The disease nearly always remainç li- 
mited to the osseous system, though by direct ex- 
tension it may form outgrowths projecting from the 
bones. Owing to the absorption of the hard, osseous 
tissue, the bones become softened or friable, and 
are easily fractured. The onset is insidious and 
is characterised by "rheumatic" pains, .a progressive 
kyphosis/ 
kyphosis, debility, and in the later stages inter- 
mittent fever and cachexia supervene. Anaemia is a 
frequent symptom, as owing to destruction of the 
bone marrow the blood formation is impaired. Bence 
Jones' albumosuria occurs in many cases. The course 
is not a very chronic one, most cases lasting six 
months to two years. Kahler's case, however, _lasted 
eight years. The tumours may not be noticed during 
life. In some cases the new growth is quite diffuse 
and there are no localised swellings on the bones. 
In many cases there is an associated "rheumatoid 
condition" of the joints. The bones in which the 
I 
new growths occur have themselves undergone a retro- 
grade change. "The Haversian canals being irregular 
in shape and distribution, and having a fibrous and 
at the same time dotted structure, strongly sugges- 
tive of a reversion to a fibrous connective tissue" 
(Warrington and Bradshaw). In their case the lesions 
were, disappearance of osseous tissue and growth in 
its place of a soft vascular mass of undifferentiated 
round cells. The affected bones are usually irregu- 
larly thickened, softened and deformed. On section 
the cortex is found to be thin as paper and within 
is a pulpy substance, greyish -red in colour, with 
here and there masses of purplish -red. material. 
These masses consist of round cells, densely packed 
together/ 
96. 
together, some with a granular protoplasm, large 
nucleus and chromatin structure, others a homogeneous 
protoplasm; all mononuclear. The leading charac- 
teristics of the condition are multiple diffuse new 
growths of cytoblastic cells, these show no signs 
of infiltration; no sharp line of demarcation from 
the surrounding tissue, no metastases, except oc- 
casionally lymph glands may be involved. Parkes 
Weber described two types, (1) one in which the bone 
marrow alone is involved and the cells are of the 
round mononuclear type with granular protoplasm, (2) 
one in which the growth consists of cells resembling 
large or small lymphocytes and which are possibly 
derived from the non -granular predecessors of the 
myelocytes. Aschoff and Wright both describe these 
cells in their cases as resembling closely plasma 
cells. All writers note the striking absence of 
anything pointing to a primary focus and observe that 
the tumour cells are found in the marrow spaces at 
some distance from the apparent margin of the tumour. 
Wright described in his case that it seemed clear 
that the tumour nodules had arisen by aggregation 
of the tumour cells in the spaces between the fat 
cells, which spaces normally contain the vessels, 
marrow cells and blood. Then by further multipli- 
cation of the tumour cells the fat and other cell 
elements 
n^. 
elements of the spongy bone are obliterated. 
Christian noted that in sections where the 
tumour and bone marrow abut no sharp line of separa- 
tion is present, but tumour cd.11s are found inter- 
mingled with normal bone marrow elements and fat 
cells. Christian, Muir and others have noted vacuo- 
les or globules in the tumour cells C? ATe these the 
source of the albumosuria) . They describe the tumour 
cells as having a finely granular slightly vacuo- 
lated basophile cytoplasm, the nucleus showing a ten - 
dency to a mural arrangement of chromatin, nucleolus 
and centrosoes; they therefore resemble plasma cells. 
This view is debated by others, who regard these as 
lynvhocytic or myeloblastic cells. There are indi- 
cations that more careful comparative study of these 
cases of multiple myelomatosis will indicate that 
we are dealing with over growths of more than one 
order, in some cases lymphocytes, in others, myelo- 
blasts, in others the erythroblasts, take an active 
proliferation. At least, the divers descriptions 
given by different authors indicate) that there are 
different types of cell overgrowth that have come 
under examination. Parkes Weber explains the presence 
of the albumosuria as 'being due to some fezliient made 
by the autolysis of myelocytic tumour cells and there- 
fort not present in other tumours of bone. 
Heut °r and Aschoff both describe amyloid de- 
;' generation/ 
degeneration occurring in cases of myelomatosis and 
refer to the frequency of such a condition in Leu- 
kaemia and Hodgkin's Disease. 
Some cases had involvement of the long bones 
and skull, in many, as we have already indicated, 
the diagnosis was only made post mortem, the tumours 
not being perceptible during life. 
Seegelken has described a case of multiple 
myeloma of ribs and vertebrae where the tumour struc -' 
ture was composed of densely packed round cells and 
"irregular masses of spindle cells" in which were 
found "islfs of cartilage" and small necrotic areas 
and which he diagnosed as chondrosarcoma. 
This certainly is not an ordinary case of 
myeloma multiplex. The existence of spindle -celled 
areas and "islets of cartilage" shows that the os- 
teoblastic tissue was involved. We are inclined to 
suggest that these "islets of cartilage" were areas 
of osteoid tissue - similar to that shol:n in our 
Fig. vi. i_f this he so we have the following possi- 
bilities:- 
1. That the round -celled areas in this case 
were of myeloblastic origin and therefore this affords 
an example of mixed blá.stomatoid overgrowth of both 
myeloblastic and osteoblastic elements. 
2. That the round -celled areas represent a 
still more anaplastic stage of the osteoblastic cells - 
and/ 
9 p , 
and that this therefore represents a more malignant 
stage of an osteoblastomatoid growth. (Against 
this, absence of heterotopic metastases). 
Whichever the case, the case is atypical and 
presumably intermediate. 
RELATION of PAGET'S DISEASE to OTHER DISEASES 
OF BONE MARROW. 
O S T T O ï,; A L A C T A. 
There is a very close relationship between 
osteomalacia and Paget's Disease, strikingly dif- 
ferent though the clinical appearance of well -marked 
cases may he. 
In osteomalacia decalcification and absorp- 
tion are the leading characteristics. As a result 
of this the bones become rarefied and softened; and 
are very easily fractured. Two types are described, 
Osteomalacia Fragila and Osteomalacia Corea, but they 
merely represent two stages of one and the same dis- 
ease. The bones are not increased in size, the com- 
pact bone is reduced to a mere shell, and the medul- 
lary cavity is enlarged and usually contains a number 
of _male yellow cysts. The bone marrow is fatty and 
oily, with small areas of red marrow studded about it. 
The bones most affected are the pelvis, vertebrae, 
ribs 
ribs and femora, more rarely, the other long bones. 
Kyphosis and deformity of bones also occur,, but in 
striking contrast to Paget's Disease the curvatures 
are sharply angular.. The disease occurs chiefly in 
women, (910), usually between the ages of 20 and 40, 
it runs a chronic course and is liable to curious 
periods of intermission. Like Paget's Disease, the 
first symptoms are usually rheumatic -like pains in 
the legs and back and progressive weakness and 
gradual deformity of the bones. 
Dock describes in detail the pathological 
anatomy. The affected bones have a mere shell of 
compact bone left beneath the periosteum; the medul- 
lary cavity is widened and contains cysts. The bone 
marrow is fatty with varying amounts of lyiohoid ele- 
ments. Microscopically in the areas with yellow 
fatty marrow the Haversian canals seem to be irregu- 
larly widened and to contain many cellular elements, 
eosinophiles being often present in relatively large 
numbers. In the red marrow areas there seem to be 
an apparent structure, the spindle cells being ar- 
ranged in whorls round masses of giant cells. Bony 
spicules may be seen in these areas, the osteoclasts 
lying in spaces in them. In other places the marrow 
may be gelatinous in appearance, evidently the result 
of necrobiotic change in the above tissue. The cyst 
walls are made of7 fibrous tissue which is continuous 
with that of the surrounding marrow ano the pigment 
in it is evidently blood pigment not melanin. 
Hart, in describing the changes in a case of 
osteomalacia with malignant tumour, ag Cer3 that it 
is not right to attribute the cause of the tumour to 
some local change, but rather that the tumour forma- 
tion was the last link in the chain of pathological 
changes to be recognised as an exaggerated expression 
of the general disease. He pointed out that the 
morbid change which showed itself in general osteo- 
malacia finds its further expression in the fibrous 
metamorphosis of the marrow which in certain areas, 
(owing to vascular or other changes), takes on a 
rapid growth of the fibrous tissue resulting in a 
sarcomatous development. There is a great tendency 
to haemorrhage in osteomalacia. 
Hart's conclusions were, that alongside the 
rarefactive processes in the bones in osteomalacia 
hyperplastic changes occur which not only find their 
expression in the formation of the osteoid tissue, 
but also in specially predisposed areas may lead to 
definite tumours through the excessive growth of the 
marrow tissue. He doubted the inflammatory origin 
of the disease. The cysts so characteristic of os- 
teomalacia Hart explained were of two kinds - (1) 
in the tumours = result of haemorrhage and myxoede- 
matous change; (2) apart from the tumours, also the 
result of haemorrhage (contain haematoidin crystals) , 
therefore/ 
therefore they are signs of softening and old 
sequelae, not primary signs of the disease. Since 
Fehling noted the beneficial influence of removal 
of the ovaries on the course of osteomalacia in some 
cases, and attributed the disease to some abnormality 
of their internal secretion, this mode of treatment 
has been carried out with marked success in many in- 
stances. Cramer pointed out there is no characteris- 
tic histological condition of the ovaries in osteo- 
malacia; still, apart from this, there may be dis- 
tinct alteration in the internal secretion. In many 
cases, however, castration has done no good, and in 
these other observers have pointed out the frequency 
of abnormalities of the thyroid gland. Tolot and 
Seirvinat collected 11 cases of osteomalacia associated 
with exophthalmic goitre (microscopic signs of hyper - 
secretion). 
ho necke believes that the thyroid and ovaries 
"work on the same material but in different ways". 
In 23 out of 33 cases he reported changes in the thy- 
roid gland in osteomalacia. 
Latzko also pointed out that probably a close 
relation exists between internal secretions of the 
ovary and the thyroid and thus an abnormality of on 
would naturally tell on the other. 
Tolot suggests osteomalacia is probably only 
a 
disorders of 
a symptom which may be manifested by the different 
A 
glands of internal secretion. Borst has suggested the 
use of adrenal extract may be attended with some 
success in treatment. Virchow and von Reckling- 
hausen consider osteomalacia an inflammatory condi- 
tion. The latter calls Paget's disease ostitis 
fibrosa, and considers there is a close relation 
between it and. osteomalacia. He thinks the tumours 
and cysts are the first manifestation ofthe disease, 
and that the exciting cause is a mechanical one in 
both conditions. 
INTERMEDIATE CASES. Schoenenberger, von 
Recklinghausen and Rehn, have all described extreme- 
ly interesting cases which histologically seem to 
combine the characteristics both of Paget's Disease 
of bone and of osteomalacia and which have all been 
associated with multiple giant -celled sarcoma. 
These cases have been reported respectively as "os- 
teomalacia with multiple giant -celled sarcoma ", 
"ostitis fibrosa with multiple sarcomata," and 
"Paget's Disease with multiple sarcomata ". All have 
a striking resemblance to one another. The tumours 
which were spindle celled with numerous giant cells, 
contained in parts fragments of bony substance, and 
at the periphery bony trabeculae were found in the 
tumour structure. Schoenberger emphasized in com- 
paring his case with the other two, the fact that 
the/ 
the definition of the individual small tumours from 
the surrounding tissue (which was always typical 
"fasermark "), is never sharp, the transition is 
always a gradual one. In Rehn's case,(it lasted for 
nineyears,)only the shafts of the long bone were 
affected. There was rapid formation of multiple 
tumours with coincident deformity and weakness of 
the bone. The. tumours consisted of long spindle 
cells grouped around the periphery and in the centre 
masses of giant cells. The bone apart from the 
tumour was abnormal; there was no distinct compact 
outer part of the bone, which was merely canposed 
of an irregular spongy tissue which cut easily with 
a knife; not only the bones which contained tumours 
but also the other bones showed this appearance. 
The bone marrow apart from the tumour contained fine 
trabeculae of bone with osteoid margins. The reti- 
cular spaces were largely filled with a delicately 
fibrillated tissue of long spindle cells with thin 
processes; large and small foci of red marrow were 
seen which contained small round cells of deeply 
t aíning nuclei. By the trabeculae o steocla st s were 
found. The same conditions were seen in the parts 
near the tumour and also in bones remote from them. 
The fibrous elastic brown-ie1i tumours 7'J__ 
surrounded/ 
2.05. 
surrounded by fibrous tissue, the cells being chief- 
ly spindle- cells, also round cells. There were many 
blood spaces; bone trabeculae were seen at the peri- 
phery of the sarcomatous structure, where they 
gradually merged into the fibrous network (in these 
parts of the tumour are masses of pigment) . In 
other parts of the tumour they were yellowish -red 
in colour, and here the sarcomatous cells were sur- 
rounded by newfo rmed bone trabeculae. Rohn empha- 
sizes the fact that in his case there were no signs 
of infiltration and no metastases, though the case 
lasted ten years. Schoenberger and von Reckling- 
hausen's cases lasted lz to 5 years respectively. 
The tumours here and there contained small cysts 
(the result of previous haemorrhages). Rhen said 
that in his case transition stages could.be seen 
between the cellular tumour and the new formation 
of osteoid tissue around it. While there were ir- 
regular processes of red marrow, the mass of the 
tumour was in the fibrous marrow. He concluded that 
the end product of the giant- celled tumour was the 
building up óf the newly formed. but imperfect bone 
tissue. The tumours were always surrounded by 
"fasermark" and the bone trabeculae are to be found 
at the periphery of the sarcomatous structure, where 




Von Recklinghausen's case (man aged 40). 
This was one showing the typical marrow changes of 
generalised ostitis fibrosa, rarefaction and spongi- 
ness of bone and multiple giant- celled sarcoma always 
embedded in the fibrous marrow; these tumours con- 
tained cysts. He considered the tumours and cysts 
were the first manifestations of the disease, and 
attributed the distribution of the morbid changes 
to strain, (i. e. , it occurred at the points where 
the skeleton is more exposed to violence). In ex- 
planation of the frequent involvement of the head 
bones he said this was because they were exposed to 
the extremes of heat and cold to a greater ,extent 
than: the rest of the body., In all these three cases 
multiple fractures were present. Hirschberg, in dis- 
cussing this view, decided that the osteomalacia was 
the primary condition, that there was no sign of in- 
flammation in osteomalacia, and. that the cyst forma- 
tion (result of haemorrhage) and the sarcomata (the 
result of increased cellular activity) were later 
developments. 
Osgoode did a series. of metabolism experiments 
in his case and found an increased calcium excretion 
with.,retention of sulphur and magnesium. After cas- 
tration was performed in his patient, there was marked. 
improvement/ 
improvement and the calcium excretion became less 
than normal. 
From the above cases it will be seen that 
no hard and fast line of demarcation can be drawn 
between osteomalacia and Paget's Disease. In both 
there is absorption of bone, in the bone this goes or 
to cyst formation, with increased friability of the 
bone and consequent multiple fractures, i.e., the 
osteoclastic activity is the predominating feature. 
In the other, Paget's Disease, after the 
primary absorption, a fibrous kataplasia occurs with 
proliferation of the osteoblastic cells and forma- 
tion of osteoid tissue. The bones become thickened 
and the osteoid tissue, being imperfectly calcified, 
tend to bend rather than break. In both diseases 
the condition is a chronic one, and at any time the 
cells of certain areas may manifest increased ac- 
tivity and proliferate rapidly, becoming less and 
less differentiate -, until they return to the pri- 
mitive type, i.e., sarcoma. 0 steomalacia has been 
proved to depend in certain cases on some abnormality 
of internal secretion (e.g., the beneficial result 
of castration). It may well he suggested that 
Paget's Disease is merely another phase of a similar 
process. 
From the above it will be seen that there 
is a striking re sernb lance between Paget's Disease 
osteomalacia/ 
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osteomalacia and multiple myelomata, widely though 
the symptoms of typical cases may differ clinically. 
In each, one particular type of bone marrow cell is 
involved in a metaplasia which may go on to sarco- 
matous ddvelopment. The differences in symptoms 
are the result of the particular type of marrow cell 
involved; if it is an osteogenic cell, deformity of 
long bones and.comparatly e absence of anaemia are 
the leading characteristics; on the other hand, if 
cytogenie cells are involved probably grave anaemia, 
albumosuria and hence a more rapid cachexia ensue. 
I',iyelomatosis, as we have tried to indicate, is not 
merely a condition of nuati?le new growths in a nor- 
mal bone; many observers have already pointed out 
that these tumours arise in bone that is already 
the site of retrograde changes. In many cases there 
is no perceptible tumour until sections are made. 
Even when the tumours are seen, are they not analo- 
gous to the localised ivory masses of compact bone 
often found in cases of Paget's Disease in the skull 
or long bones, or to the masses with whorl -like 
structure and giant cells, referred to in osteo- 
malacia? All three may become sarcomatous. In all 
there is an absence of metastasis, .absence of 
signs of infiltration and in ali some tendency to 
trophic changes of the skin and to occasional rheu- 
matoid 
OSTEOMALACIA. PAGET'8 DIS. OF BONE. MULTIPLE MYELOMA OSIS. 
Age. 20 -40 l 50 -70 
Sex. F M M 
Duration. C-hr.onic,2 -22 yrs. Chronic, 1 -35 years. i - 8 years. 
Pain.lst Symptom "Rheumatic pains" "Rheumatic pains.." "'Rheumatic pains." 
Deformity Pelvis, Kyphosis,Long bones, Skull, Ribs, Vert.,Sternum, 
Ribs,Vert.(Some- Clavicles,Vert.,Ribs,Kyphosis, Sku11,(Same- 
times Femora). Broad curvatures. times long bones). 
Angular curvature Angular curvature. 
Fractures. 
i _ 
'Very common. Rare,except when neo- Very common. 
Dlasms present. , 
Neoplasms- Not sharply de- 




Malignancy Marked tendency. -t- -}- 
Trcrhic changes 
in skin,pigmen- 
#ation, &c. + L. +.. 
rthritis. -f- .4- 
Path.C'ond`s. Decalcif.,& ab- Absorptions- imper- 
sprp.of bone. fect, new formation 
Cyst'for'n.Osteo -of bone. "Fasermark ". 
claststtFatty & Ostecblasts,-4 -4- 
typhoid marrow. 
Rarefaction of bone. 
Proliferation of mye- 
locytic elements of 
bone marrow. 
Course. 
Progressive Progressive. Progressive. 
Ì 
Hlocd Cond'ns Normal or mod. Usually normal, y 
anaemia. 
Usually anaemia, but 
ma-'foe normal. 
Urine. 








"rheumatoid arthritis ". All occur in middle life; 
all have an insidious onset with rheumatic pains, 
a chronic progressive course and a tendency to later 
cachexia (See chart). 
MODE OF ORIGIN OF THESE DIFFUSE NEW GROWTHS. 
It is in studying these diffuse multiple new 
growths that we see the fallacy of Ribbert's and 
Cohnheim's theories of neoplasia, i.e., that all new 
growths arise from cell rests',and cell inclusions, 
(taking place either in embryonic or later life). 
In these diffuse conditions the evidence goes entirely 
to prove that the tumours arise from a metamorphosis 
of the cells of the tissue in situ and not from any 
one primary focus. In this connection Landau's case 
is an excellent illustration of this metaplasia. 
Our case is of interest in corroborating 
this view, and there is little doubt that a study 
of the borderland zones of the diffuse new growths 
in other members of this group may prove that they 
also show similar transition stages. 
In all there must be some general abnormality 
of the cells involved; an instability Of the cells,, 
so that in responding to some unknown stimulus they 
tend to "lode the habit of function and acquire a 
"habit/ 
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"habit of growth". ( Adami . ) 
The heredity tendency shown in so many members 
of this group has probably some significance in thia 3 
connection. 
BILA STOli Ja TnII)/ 
1 1 . 
IX. BLASTOMATOID CONDITIONS: 
and their relationship to disturbances 
INTERNAL SECRETIONS. 
These varied diseases, widely different 
as their signs and symptoms are, have many features 
in common. Particularly we would go into the fre- 
quent hereditary tendency, the t'31lency to form 
multiple new growths which merge into the surround- 
ing tissue and the liability of these growths to 
exhibit in parts malignant change. Other features 
they have in coriirion, namely all the new growths may 
be localised in one region; the insidious onset; 
the chronic progressive course and termination 
often in cachexia, .nd lastly the frequent a- socia- 
tion of 'trophici disorders ('cu eneoús pigmentation 
arthritis &c.). 
The frequent trophic changes, pigmenta- 
tion of skin, varicose ulceration, etc. are also 
noteworthy. An interesting fact also is the pre- 
sence in many cases of chronic arthritis. This 
seers to be too frequent to be a coincidence and 
one cannot but be impressed by the probable connec- 
tion between them. 
These diseases are so widespread that the 
cause underlying them must be a oonc'tii:utional one, 
due 
due either to some grave 11,sion of the nervous sys- 
tem or to disturbance of. tnetabolim. The latter, 
as Lyon pointed out in regard to lipomatosis) is the 
more probable one, the result of derangement of the 
glands of internal secretion_ and a complex correla- 
tion of these structures may account for the variety 
of symptomatology depending on the extent of the mor- 
bid process. 
GLANDS OF INTERNAL SECRETION: The vital 
importance of internal secretion has of late yers 
been recognised more t nd more freely. Ho?'rel, in a 
paper on the "Chemistry of body Secretions" states: - 
"that the complex of activity in the anima- body is 
united into a functional harmony not only through a 
reflex control exerted by the nervous system but 
also by means of a chemical regulation effected 
through the blood or other liquids of the organism. 
Bayley and Starling have shorn that one organ controls 
the activity of another organ by means of s1iocl t'le 
chemical substance given off into the blood - hor- 
mones. 
Starling has also called attention to the 
fact that some of these hormones act, first, by 
increasing/ 
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increasing the process of dissimulation, of cata- 
bolism; rhile others apparently stimulate the pro- 
cess of assimilation or growth (e.g. the hormones 
of the anterior lobe of the pituitary reproductive 
ct=l l s, etc,) 
It is not a little remarkable how known 
disturbances of sundry organs of internal secretion 
are associated with overgrowth of one or other 
tissues. 
It is easy to understand that any distur- 
bance in this complex correlation of the various 
glands of internal secretion would lead to wide- 
spread results. The pathological changes causing 
symptoms of disease may be either the result of 
glandular inadequacy or glandular overactivity. 
(Adami) . It has been proved by many observers, 
that any pathological change in one of these glands 
causes disturbance in the functions of the others, 
e.g. ovarian disease is often associated vtith pig- 
mentation of the skin which is probably due to dis- 
turbance of the chromaffin cells of the adrenals 
and hypophysis. One gland mould also seem able to 
vicar.ioi sly take on the function of another should 
it be diseased, thus disease of the thyroid is as- 
sociated with hypertrophy of the pituitary body. 
MacCallum and \loegtlin have shorn that 
the/ 
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the parathyroids exercise influence on calcium meta- 
bolism, their removal causing deficient calci- 
fication of the osseous system. 
There is also a curious resemblance be - 
tween the functions of the various glands. Hyper - 
plasia of the cortical portion of the adrenals is 
associated in many cases with excessive obesity. 
Hyperplasia of the anterior part of the pituitary 
body has been associated with growth activities of 
the skeletal tissues ( Adami). 
Ovarian disease is often associated with 
exophthalmic goitre. 
It can therefore be readily understood 
that any pathological change in any one of these 
glands, or in several, would cause generalised dis- 
turbance of metabolism and the symptoms would vary 
according to the extent to which the individual 
glands of internal secretion were respectively in- 
volved in the pathological process. Hence it 
is 
not surprising that attempts at treatment 
from ex- 
tracts of one of these glands alone have 
had un- 
satisfactory results in many cases as probably 
the 
symptoms were due not to a lesion 
of that gland 
alone but also to a varying degree 
of disturbance 
of the other members of the group 
also. 
It/ 
It is impossible not to be impressed with 
the general parallelism between the early and dif- 
fuse blastornatoid lesions and these known results 
of disorder of the organs of internal secretion. 
Ve feel however that the data at our dis- 
posal are as yet wholly inadequate for us to ven- 
ture to do more than call attention to this par`ll- 
elism. 
(As already pointed out the rare studies 
that have been made in metabolism in these states 
support this vier.) 
At most we would urge that in future 
Autopsies in Paget's disease of bone and allied 





THF, TROP-J_T DISEASES 
O Y B O N E. 
Apert, that f-i'can the inflammatory and specific 
kranulomata - would therefore :199M susceptible to a 
c1t-sification tillonii; the following liroe - which 
1'o here tenti.tively suggested. 
I. HYPOPLASTIC: A condition of imperfect de- 
velopment of bone. 
II. ATROPHIC. 
III. KATAPLASTIC: A condition leading to 
IV. HYFR3RPLASTIC: Conditicns uf primary over- 
growth. 
I. HYPOPIASTIC: 
(I) Congenital: Osteogonesis Imperfecta.: 
Achondroplasia, 
Cretinism. 
(2) Acquired: Rickets, &c. 
II. ATROPHIC: 
Simple atrophy, fragilitas cssiL, 




(A) Ostecgenic. Elements: 
(1) Simple: (a) Atrophy, associated with develop- 
ment of fibrous medulla. 
Paget's Disease. 
(b) Atrophy, associated with decalci- 
fication. 
Osteomalacia. 
(c) Combination of (a) and (b) 
(2) Blastomatoid: 
(a) With secondary diffuse and Kata- 
1)lastic overgrowth of osteoblasts. 
(1) Paget's disease with secon- 
dary multiple ostecid 
growths, tending to give 
rise to malignant sarcoma- 
tous developments. 
(2) Osteemallacia, ditto, ditto, 
ditto. 
(b) Exostosis and Echondrosis. 
(3) Blastornatcus: True bone tumours, localised. 
Enchendroma. 
O st eoma , 
Osteo- sarcoma. 
(B) Myelcgenie Elements: 
Blastomatoid - diffuse and Kataplastic. 
overgrowth of iviyelobla st s . 
i.e. Myelomatosis 
(Myeloma - multiple). 
IV. HYPERPLASTIC: 
(1) Congenital: Developing before puberty - Giant- 
ism, Congenital acromegaly. 




1. The main histological features of= Paget's 
disease are, a progressive reduction of certain of 
the bones, together with a characteristic replace- 
ment of the ordinary by delicate fibrous or 
fibrillar marrow. 
Associated with this there is a striking dis- 
appeatance of the lymphoid and myeloblastie elements 
in that rma=ow. 
2. This presents no indication of being an 
inflammatory process, or an after result of the same 
but hGs all the marks of being an atrophic process, 
coupled with a certain grade of kataplasia or 
modified conditions of the function of the osteo- 
blastic elements. 
In a certain percentage of cases of Paget's 
disease, this process is complicated by a further 
modification of the osteoblastic elements in differ- 
ent regions of the bone, characterised by a more 
active proliferation of the osteoblasts .n these 
regions and replacement of the simple fibrous by a 
fibro -hyaline matrix. 
3./ 
3. Where this condition shows itself, the 
overgrowth is diffuse, involving progressively the 
osteoblasts over larger and larger areas, leading 
thus to an osteold overgrowth. 
4. Careful study of the features of this over - 
growth indicate that here we deal with a blasto- 
matoid condition and not with the development of 
true localised tumours of the ordinary type, or 
blastomas proper. 
5. Such blastomatoid outgrowths may give 
origin in certain portions of the same, to definite 
malignant sarcomatous development. Whereas the 
simple blastomatoid growth is purely local and 
respects the original boundaries of the tissue, 
having no tendency to infiltrate, regions of the sar- 
comatous growth do not respect these boundaries and 
infiltrate the surrounding tissues. 
6. A survey of neoplastic states in general 
shows that this blastornatoid growth, as distinct 
from unicentric (or pluricentric) sharply defined 
centrifugal tumours of the ordinary type - is more 
frequent than is generally recognised. 
Examples are given of such blastomatoid con- 
ditions involving fatty tissues, neural tissue, 
neuroglia/ 
neuroglia, lymphoid tissue. It is shown that mem- 
bers of this group have many features in common, 
e.g., hereditary tendency, tending to multiplicity 
of growths, merging into the surrounding tissue, 
the presence of txophic changes elsewhere, and 
tendency to late sarcomatous change. 
Next the subject of the Leukaemi s and peeudo 
leukaemia and chloroma is touched upon and extracts 
'given from eminent authorities showing the growing 
tendency to recognise their probable relationship 
on the one hand to neoplasia and on the other hand 
to diseases of bone marrow. 
7. In connection with bone. -- Multiple exos- 
toses are characteristically diffuse, localised 
overgrowths of perfectly formed bone, not sharply 
separated off from the surrounding bony matrix, 
and these must be regarded as blastomatoid types. 
a. But in addition to such primary blastol- 
matoid, and the secondary blastomatoid states, as 
already noted, occurring in Paget's disease, the 
myeloblastic eleI!1ents of the bone may exhibit a 
similar diffuse growth. .
The so- called layeloma multiplex can only be 
regarded as a myclomatosis or blastomatoid 
overgrowth/ 
These considerations, coupled rrith the fact 
that metabolism experiments in Paget's disease, 
osteomalacia and the allies' conditions, indicate 
grave metabolic disturbances, sug_est that in ft.- 
ture more exact studies be made upon the condition 
of the ductless glands in Paget's disease and the 
associated conditions. The data at present in our 
possession are too inadequate to permit us to lay 
down with any precision, tl'at these tumours are 
primarily due to some disturbed equilibrium between 
the various internal st cretins. But studying and 
analysing the very numerous hypotheses that have 
been advanced in connection with Paget's disease, 
it may be said that the hypothesis of some con- 
stitutional disturbance of metabolism has more in 
its favour and less, against it than any of its 
fello?"s . 
11. A tentative classification is afforded of 
what may be termed the "trophic bone disturbances" 
and the thesis closes with an analysis of cases 
upon which the paper is based, together with a 
table recording all cases of Paget's disease in 
*rhich the diagnosis has been well established by 
autopsy, X -rays or microscopic examination. 
A full clasSi fi ed bibliography of recorded 
cases of Paget's di sease of Bone, and other works 
consulted is also appended. 
J4 
ANALYSIS of 170 CASES of PAGET'S DISEASE of BONE. 
AGE, between 50 -70 55.9% 
Youngest case 17,oldest 93. 
0/0 SEX: 6 = males 
DURATION: 55% = 5 -20 years. 
ACCIDENT, before onset: - 11.2% 
ILLNESS, before onset 4.7% 
HEREDITARY Paget's Disease 7.6% 
" Cancer 4.1% 
" Nervous Disease tr2.4v 
PAIN 57% 
GENERAL DEFORMITY 60% 
Localised Paget's Disease 11.2% 
Skull involved 87.6% 
Nervous Symptoms or Disease 9.4% 
Eye Symptoms 4.7% 
Deafness 8.2% 
Cardiovascular 31.1¡ 
Varicose Veins & Ulcers 1.9% 
Congenital Syphilis 3 certain 2( ?) 
Acquired II 2.9% 
Wassermann Reactions 8= all negative. 
Arthritis 7.1% 
CASES of PAGET'S DISEASE of BONE with NEOPLASIA. 
NEOPLASMS A. Benign 
" 29 certain. 13 certain. 





(1. of bone 2 certain, - 2 doubtful 
( 
. (2. of other tissues, 11 certain, -3 ? 
(Sarcoma (Bone,10 certain, 3 doubtful 
( (Other tissues, 2 certain. 
(Cancer (Bone 
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Other diseases associated with Paget's Disease:- Huntington's Chorea; 
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Gen'l health i sisterdiedAching pai 
good till a cancer of in legs,6 
few months breast. os.befcre 




M Many yeard.General healtú 
good. 
SYMPTOMS.. 
Nervous Sys- Cardio- Spontan- 
tem & special vascular eons Frad- 
Deformit'. senses. System. Syphilis Neoplasms. tures. 
Lt.tibi2' t Retinal haem -Arterio- Iodide to 
broad surface orrhages. sclerosis F'ment did 




Head ++ 27i" 
Hyphosus lost 







leuree & med- 
iastinum. 
icr: Spindle - 
celled serum. 
Severe in Curv.& thick'g 







Pa1.I , p. 69. 
65 F 2 years. 
Tibia thicken- 





P01.XI I I , 
883,p.44. 




Large tumour of Right hum - 
upper part erus. 
humerus very 




Soft mass in- 
ner side of 
head of tibia. 
Severe in Skull** 
limbs. Clavicle -I- 
Rt. humerus + 
Kyphosus t i- 
Femora -+-- 
Tibiae á-+ 
Slight Large chondro 











Operation or Autopsy. Remarks. 
Tumour: - 
Dipper Srd lt.radius, large ovoid mass of In 1870, acute & fluid 
pale grey & white cancerous sub.,similar inflam'n of right knee 
to nodules in pleurae & medias.,but with which gradually subsided. 
growths of bone extending into it. General health good till 
Skull: -Some malig.,ncdules embedded in 5 mos. before death,then 
bones of skull. Periosteum:- Normal thickrapid emaciation and 
ness, whole surface finely porous & findycachexia. 
reticulate. Inner surface smooth & little 
changed except.deepeningef all the grccam 
for b.vs. The cross -sect.: -cavernous bone 
spaces filled c soft reddish substance. 
Long bones:- Periost.,not visibly changed, 
outer surface irreg.,& finely nodular, 
deeply grooved for b.vs.,whole structure 
pf bone changed to porous coral -like sub. 
Micro:- H.S.dim =d; H.O.s widened irreg'ly 
& cont'g irreg. staining homogeneous 
pubs. cont'g cells of different kinds are 
eucocytes also fibre -cells & myeloid 
cells; b.v.s not unduly large. Walls of 





Operation: Amputation at shoulder - 
joint. No p.m. 
General health unim- 
paired. 
No autopsy. Ream. of oper'n specimen: - 
Tumour of tibia large spindle- celled 
sarcoma. Sections of tibia (remote from 
tibbar)seen bt Paget & pronounced typi- 
cal of Paget's disease. 
Death from 
cachexia. 
Author refers to probab 
connection between Paget's 
Disease and tumour forma- 
tion. 
Autopsy: Skull thickened and leg bones Author thinks the 
porous. Sections show irreg. structure appearances are not 
of bone. Absorption: the predominant those of inflammation. 
process producing large & irreg.Haversian 




HISTORY OF PATIENT. 
Age 
RECORDED CASES OF. PAGET'S DISEASE OF BONE 
SYMPTOMS AND SIGNS. 
Previous 
Duration Illness or ÌFamilf 




60 p 6 months. 
Pain 





iliac crests ++ 
long bones not 
affected. 
Nervous Sys - 







system. lis Neoplasms. 
Large sarcoma in 
each iliac crest 
also in lower dor 
sal vert.,& 2 in 
skull. No micro. 

























N. Patient deaf 





Ilium dense & 
heavy. 
Rt. '$amor. -Tib. 
& Fib.+tfor 
20 yrs; lt.leg 
also16_6 mths. 
Scap. hip -bone 
& spine -t 
Head +1.- 













glands & both 
suprarenals. 
p small tumorscm 
ìead cf tibia. 
Deaf. Mental 
weakness. 
(1) Soft tumor 
of lt.front.bone 




typical giant - 
celled sarcoma, 
(no slides of 
tumour) 
Death. 
Operation or Autopsy Remarks. 
S 
Osteoarthritic changes about many vertebrae. Rapid emaciation and 
Skull 4/5 in. thick, bone heavy but porous; cachexia. Very short 
two small sarcomata in it also. Long bones not report of case. Dr. 
affected. Pyelitis. Gccdhart suggests that 
Paget's disease might 
be a gener'ed form of 
tumor cf bones. 
Death. Skull thick, porous,- diploe gone. 
No microspopic description. 
No tumours appeared 
till a late stage of 






Lt. leg amputated. Path.report on leg: - 
Whole tib.enlarged; in head & adjoining part 
tumor about 5" vert. diam. New growth under- 
gone cystic degen. Micro:- Highly cellular 
neoplasm of spindle -cells & giant -cells, in 
some areas fibrous metaplasia, -in portions the 
texture more open,- branching cells with mucous 
or oedematous spaces. 
T 
Lt.leg & knee greatly 
swollen during rapid 
growth of tumors. 
Reported:- Patient con- 
valescent after opera- 
tion. 
Death. Calvarium thick'd (11- 2cm).Diplee appeared ab- 
sent except in frontal region. Tumour, brain 
adherent to tumor; small white tumor nodules 
over 3rd frontal convol'n, also in lt.pleura. 
Hones: MTi crósç:- (1) Absorpt'n of healthy bone 
(2) Form'n of new bone coincident,but in no 
way connected with absorption process. 
(3) Failure of calcification in this new bone. 
(4) Destruction of regular structure of the 
bone & addition of new uncalcified bony tissue 
(5) Formation of fiant- celled sarcoma in the 
affected portion of the skull. 
Thyroid nod examined. Spleen 13x8x3.5 cm. 
Hypophysisci normal. Suprarenels microsc.normal 
Long bones:afinely porous structure in which 
areas of unaffected bone alternate with 
spaces 
which are result of its absorption. Spaces 
= 
filled with fibrous tissue reticulun, 
cells 
chiefly- spindle,also many roundc ells, 
& a few 
Polym. & R.B.0 & fat cells, spaces & 
vascular 
giant c ils near the edges of the unaffected 
bone. Running through these interspaces 
and 
through the bone itself are masses of finely 
No Remarks. 
P.M. Continued. 
packed cells, osteo» 
'blasts with a fibrous 
matrix. 
Skull with but few 
giant cells. 
No. 
HISTORY OF PATIENT 
Author & Duration 
Reference Age Sex 
RECORDED CASES OF PAGET'S DISEASE OF BONE. 
SYMPTOMS AND 
Illness orI Family 
Previous 

























65 M 15 
15 Wightmain 
Arch of Med. 
1883,Vol.1, 
p.146. 




tem & special 
Deformity. senses. 
Bowing of legs 
4" lost in lígt. 
falling in of 
ribs,most of 
long bones af- 
fected except 

















Operation or Autopsy. 
Cranium li" thick in parts. Vertebrae anky- 
l.osed together. 
Tumour mixed, round and spindle -celled 
sarcoma. 
Remai;ks. 
Specimens shown at 
Med. Society meeting. 
Very short report on 
case. 
Tumor=Nt.ulna,round- Night & 
celled sarcoma op. left Femori 
Rt.femur round cell- 
ed sarcoma op. 
Rt.tibia,8th & 9th 
ribs,lt.pelvic brim 
lt.tibia,8th rib, 
spindle & round - 
celled sarcoma. 
Rt.Fibula. 
Death from Two kinds of tumours: -some dark red round - 
cardiac weak- celled sarcoma; some with yellow spots = 
ness.Bones spindle -celled with new form'n of bone; no 
apart from definite margin but gradual transition. 




Xi-rays showed typical 
Paget's bone & multipla 
tumours.Temp.normal. 
No albumosuria. Cardin 
weakened. 
Consistence of 
tumours varied.On seo- 
some dark red,some pala 
In ad.to tumours,bones 
showed marked changes. 
Skull t 
Lower jaw t 




Femur curved & 
thickened.Tib- 









of knee -joint 
Medullary cancer of 
right lung.Nodules 
on rt. pleura,Bron- 




nodules in liver & 
pleura; also malig. 
glands in media - 
stinum & abdomen. 
Tumours of liver 
& spleen. Cancer 











Death Medullary cancer of diseased bones increas- 
ed in size irregularly and occupied by can - 
cellous bone with wide meshes containing a 
gelatinous material of yellowish colour. 
No malignant foci 
found in bones. 
Death. Skull heavy & soft,l3 /4" thick. Clays.-t- t 
Long bones more curved than thickened. 
Section. Spleen ++ full of large circumscrib 
ed yellow masses = lymphomata. 
Good general health 
till 4 months before 
death. Then great 
emaciation. 
Death. Peritoneum entirely filled with tumour 
encephaloid cancer of omentum. 
No note of micfescopic examination of the 
bones. 
Swelling of knee, no 
fever. Antirheumatic 
treat.& Pot.Iod.no god 
Cancer began 4 months 
death. Bowing of legs, 
deformed pelvis. Spinal 
cord not examined. 
















































Circular epi- all (no free. 
thelioma of vre or wound 
pylorus. llness date 
from this cm 
usion of lt. 
eg,4 yrs.be 







exam. of bones:- rarefaction and 
of bone; vessels irreg., lyqphocytsthecoexistence 
& giant cells; large granular protoplasmic masssvisceral 
which stain badly; nuclei stain poorly,becpme 
yellowish with picrocarmine. No evidence of 
sarcoma of bone. 
One frequently finds 
of 
cancer with 
psteitisFemur: -In the. 
Nay.canals are mass - 
ed cellular lymphal 
elements & protoplas- 
pic masses. 18 mos., 
beforedeath devel.off 
ancer of stomach. 
Bat.said her head ,- 
quite small before. 
onset of P.I. 
report hyperostosis 
of sud. canal. Blood 
ressure with 






Koch. 65 F 20 years Aiways heal -' Father in Headache. Symmetrical 
thy sane thickening ofears, 
skull-1-1-.M01w 
base also } 
Kyphosis.No 
abnormality 
of long bones 
- 







mann nog- tumour size of 
ative. child's head, 
brown & oedem. 
Poor in cells, 
coarse fibrou- 
structure, 
studded c glan 
dular remains 
& cysts,also a 
few islets of 
cartilage.Ade 
noma of kidne. 
Death. Hypertrophy of heart, no valvular lesion. 
Spleen 12:6i:3cm.,firm and on section =lymph nod -was 
ales distinct. Thyroid normal.Adenoma of kid- 
ney. Skull 30 -60 m.m. thick.Grooves for vessels 
deepened. Empyema of right frontal sinus. 
Micro: -Dif. between inner & outer tables of sk 
& diploe lost. Irreg. network of irreg.staining 
bonetrab..Against the bony tractone finds rows ofgence 
ostecblasts which lie in an osteoid matrix.Here 
& there in Howship's lacunae liemyeloplaxes. 







16 Robinson. 52 M 11 yrs. Pat.says hie Brother an Pain & weak- 
Lt. tibia 
brotherSi 1 imbecile. ness in back 
thickened & 
illness likeOne broth., 
bowed.Head -1' 
his own cas.died some 
24e ". Lt.Femrheadache.No 
























Death. Skull ,rt.side(unilateral) thickening, & spec. 
on occipital and parietal regions.5aveat its 
thickest part no diploe left. 1 section locks 
like(Plaster of P.) bone rarefied. Greater por- 
ticn of outer surface riddled with foramina. 
Inner surface grooved deeply for vessels. 
On adm. to Hospital_ . 
pulsating area in re- 
gion of post fonts - 






17 Ravenna. 58 M 15 yrs. M + = Left le g t 
Ovarian cyst curved. 
S. -t- cancer. Head t + 
Clay. t -f 





Wasser- Gastric can- 







atrophy of legs.Gas- 
tritis some months, 
weakness & ematia- 
tion. Ulcer o fight 





RECORDED CASES OF PAGET S ISEASE CF BONE. 
HISTORY OF PATIENT SYMPTOMS AND SIÇNS. 
Operation or Autopsy. Remarks. 
Shown at Med. Soc. 
meeting; agreed it was 
Dis. 
confined togthesskull. 
All agreed it certain- 
ly not leontiasis ossea. 
___ .. 
No. Author & 












in size of 
skull which isEyes. 
greatly thbk'd 






























19 Stilling. 70 F 8 yrs. Mental in- 
stability. 
Rheumatic. Head for 3 ym. -Mental weaknes3 
left arm & legnsenile dementia 
Swellings in 1 







Small glioma of 
spinal cord ' 
central region.  
Death. Head large size .Circ.61.5 cm.H'gt 20.5. 
Breadth 17.1.In region of rt. eyebrow 
15 mm.x 6 x3 cavernose swelling. 
Ependyma granular .Lat.ventr.enlarged.Chor. 
plea small cysts. Spleen 170 gr.Many small 
chalky nodules. 
Outer surface of skull 
uneven. The swellings 
on the skull are red 
& porous.Small tumor 
behind central canal 
S 
lev- of spinal cord at 
el of 5 -6 ribs.Small 
lioma.Otherwise noth- 














$uteri. s m oma y 
uteri. 
Pat. died on 
adm.to Hosp. 
Microscopical appear .. 
typical. o the 




21 McPhedran 63 F 6 years In right 
leg. 
Rt.tibia t& Hight Hemiple- 
thesFemur.LL T. gia at 57. 
& F.slightly t Some months 
standing with later P.I. 
heels together, 





liver & free fro ¢ 
it, 
In statu quo. Healthy till aet.45. ' 
.I.dates from rt.hemi- 
legia 7yrs. before. 
Tumour hard,smocth, 
ainless,size of large 
range,Gen'l R. fair. 
o note as to possible 
etiology of tumour. 
Disease began without 
any inflammatory sign 
& unpreceded by any 
acute illness. 
General health good g 











50 M 5 years Good Pain on 
handling 
limbs. 
Knees 6" apart 
on standing c 
heels together 
Head ++ Arms + 
Interval con- 
dyles of hum. 
eri + 
Over each thigh 
in the upper & 
outer aspect is 
a mass 
like a fibrous 
tumour, it is 
connected apaar- 




In statu quo 
RECORDED CASES OF PAGET'S DISEASE OF BONE. 
HISTORY OF PATIENT 
Dura- Previous 
No. Author & tion of Illness or Family 
Reference., Axe. Sex. Illness Accident. History 












bowing of femu 
Kyphosés aspec. 





tibi$ -lt.t. + 
Thorax deformes. 
Head,circ.23 "t 



















5 years ago, 






In statu quo 
Operation or Autopsy. Remarks. 
Thyroid not enlarged. 
Mitral disease,oedeme- 
of left.Cystoma of 
left ovary. Treat. E 
digitalis cleared up 
the visceral symptoms 







55 P Not strig 






69 Many Good 
years. 
In back & 
head. 






of P. I. 
Past 1 yrs.= Some epileptic 
head grad.in- fits in early 
creasing in ad -1t life.Head 
size.No changea.ches. 







Fell on head 
7 years be- 
fore. 
Head+also mal: Acute iritis. 
ar bones t 
Zygoma 






Death. Broncho pneumonia }Diffuse hypertrophy and 
rarefaction of skull, enlarged pituitary 
gland. Skull a very soft, almost cancellous 
bone and red in colour. B.vs. at base of br.' 
showed no thickening. Femur: - marrow red, 
compact bone of shaft_ more vascular than 
usual & the H. canals_ enlarged indicating a 
beginning absorption of bone. 
Gen'l health good 
till P.I. Grad. Bloat 
normal. Mitral ste- 
osis.Thyroid not en- 
arged. Micro.of Skull 
nder periosteum hard- 
y a trace of compact 
.one. Pituitary ant. 
obe showed striking 
repond.of. large poly- 
gon cells .over the 
mall cubi.L cells. 
In statu quo. Slight goitre for 





Right tibia t 






lower end of 
femur. 
Death. +Skull soft & thick =1 3/8" in diem. Diploe 
almost absent. Brain healthy. Pituitary heal- 
thy. Femora thickened & curved. Epiphysis mu. 
enlarged & covered with a new growth o exos- 
yosis of similar friable mealy bone. Atheroma 
Hypertrophied heart, Suprarenal & thyroid not 
mentioned. Emphysema. 
Microscop:- Femur absence cf bone cells & 
irreg. enlarged Hay.Systems. Lt.Tibia ;=atroply 
of bone,loss in number of osteophytes & osteo 
blasts,conversion of part of bone into mere 




Bone decalcified -im 
1/6 of usualtime. 
RECORDED CASES OF PAGET'S DISEASE OF BONE. 


























F 13 yrearsGen'l health 
excellent 
ti '.1 aet 50. 
Good. Pains in 
legs. 
Rt.Ieg +curved, 
lt. leg+ -f.Arms 
& forearms t. 
Clavicles + 





egg above lt. 
malar bone.On 
It.clay.swell- 









ders & bowing cf 
legs. Head + 
lost 12" in hg'iunequal,no 
Clay. -F--}. 




















Heady- Femora -I-1- 
Tibiae-. 
These de 71 
Paris,1903. 
Results. 
In statu quo. 
Operation or Autopsy. Remarks. 
Very short report. 
Death. Thyroid net palpable. 
Hyperostcsis of con - 
dyle of humerus. 
()Edema of lt.leg c 
redness & swelling 
for some d`ays.Vault 
of hard palate en- 
croached by "bony 
growths ". Last 3 yrs. 
great emaciation & 
we akness. Temp. 99 -103 
efore death for 6wks. 
Marked oed.& red after 
this had somewhat sub- 
sided the hyperosto- 
sis at lowerend of 
thigh seems 4micreasea. 
b 
In statu quo. Elephantiasis of 
right leg. 
CASES SHOWING SIGNS OF BOTH OSTEOMALACIA AND PAGET'S DISEASE OF BONE . 
HISTOPY OF PATIENT. SYM 























Operation or Autopsy Remarks. 





-kull not in- 
volved. 
Aulti-,le sarao- 
Data not defin- 









2 Van Reckeng- 40 M 5 years. 
-}- 
Generalised. 
























ta, not defin- 




Death. Rarefaction. "Fasermark ". Tumours 
with cysts. 
